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INTRODUCTORY 


Washington,  March  20, 1872. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  report  on  mines  and 
mining  in  the  States  and  Territories  of  California,  Nevada,  Oregon, 
Idaho,  Montana,  Utah,  Arizona,  New  Mexico,  Colorado,  and  Wyoming, 
giving  a  general  review  of  the  history  of  this  industry  in  each  district 
during  the  year  1871,  and  of  its  condition  and  prospects,  with  such 
comments  and  suggestions  as  seemed  likely  to  be  of  use  to  miners,  me- 
tallurgists, capitalists,  and  legislators. 

It  is  pleasant  to  know  that  the  series  of  reports  of  which  this  consti- 
tutes the  sixth,  (two  having  been  prepared  by  my  predecessor  and  four 
by  myself,)  has  been  recognized  at  home  and  abroad  as  highly  important 
and  valuable,  constituting  not  only  a  repository  of  much  current  infor- 
mation, but  a  display  of  the  natural  resources  of  the  country,  and  a 
history  of  American  j)rogress  which  no  other  means  could  supjily. 
Those  portions  of  the  reports  w'hich  discuss  the  geological,  metallurgical, 
and  mechanical  problems  involved  in  American  mining  have  been  widely 
studied,  quoted,  and  discussed,  and  have  done  much,  if  I  may  credit  the 
testimony  which  has  reached  me  from  many  quarters,  to  increase  the 
economy  and  success  of  the  extraction  and  reduction  of  ores.  One  evi- 
dence of  this  fact  is  found  in  the  numerous  inquiries  upon  practical 
points  addressed  to  me  by  letter,  or  in  i)ersonal  visits  from  persons  en- 
gaged in  mining,  milling,  and  smelting  throughout  the  West.  The  addi- 
tional labor  of  correspondence  thus  thrown  upon  me  will  be  cheerfully 
discharged,  so  far  as  time  and  strength  jjermit.  While  this  part  of  my 
work  has  greatly  increased,  the  ordinary  duty  of  collecting,  by  personal 
inspection  or  correspondence,  the  statistical  and  technical  information 
from  the  mining  districts  required  for  my  annual  reports,  has  also 
grown  to  double  what  it  was  four  years  ago.  Large  numbers  of  new 
districts  have  been  opened  and  made  productive  since  the  completion 
of  the  Pacific  railroads,  and  the  difSculty  of  obtaining  correct  informa- 
tion from  them  is  enhanced  by  the  com^jlexity  of  their  communications 
and  financial  connections. 

The  means  at  my  disposal  have  always  been  inadequate  to  the 
thorough  performance  of  this  work  as  I  would  like  to  do  it.  Ten  thou- 
sand dollars  is  scarcely  sufficient  to  provide  for  the  salary  of  a  single 
assistant,  and  the  necessary  traveling  expenses.  A  careful  estimate, 
made  in  detail,  shows  that  twenty-five  thousand  dollars  would  be  re- 
quired to  carry  out  a  comprehensive  plan,  including  the  employment  of 
resident  agents  in  all  the  leading  districts,  and  the  payment  to  them  of 
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small  sums,  sufficient  to  cover  their  actual  expeuses  in  visiting  the 
mines  and  preparing  their  consolidated  returns.  No  such  agent  would  re- 
ceive more  than  $250,  and  in  most  cases  the  sum  would  be  from  $100  to 
$150.  This  has  always  been  my  ideal ;  I  cannot  realize  it  with  voluntary 
corresi)ondents,  because  they  are  not  open  to  direction  or  criticism  from 
me.  The  amount  of  money  I  was  able  to  spend  last  year,  for  work  i)er- 
formed  in  the  collection  of  statistics,  aside  from  that  of  myself  and  one 
deputy,  was  only  about  $500.  The  result  is,  that  Oregon,  Idaho,  IS'ew 
Mexico,  and  parts  of  other  States  and  Territories,  are  but  slightly  treated 
in  this  volume,  and  would  have  been  necessarily  ignored  altogether, 
had  not  a  few  personal  and  professional  friends  very  generously  pre- 
pared notes  upon  such  districts  as  came  within  their  immediate  obser- 
vation. 

The  number  of  gentlemen  in  all  parts  of  the  country  who  have  assisted 
freely  in  the  collection  of  materials  for  this  report,  is  very  great.  I 
trust  that  Congress,  if  an  edition  is  ordered  for  general  distribution, 
will  put  it  in  my  power  to  acknowledge  their  kindness  by  sending  them 
copies  of  the  volume.  It  has  beeu  heretofore  a  serious  annoyance  and 
hindrance  to  me,  that  I  could  not  furnish  any  copies  of  the  mining  re- 
ports to  scientific  men  at  home  or  abroad,  or  even  to  those  who  had  shared 
in  their  preparation,  except  by  the  unwelcome  and  precarious  means  of 
soliciting  such  copies  from  the  Department,  or  from  members  of  Con- 
gress, who  are  overrun  with  other  applications.  The  Commissioners  of 
Agriculture  and  of  the  General  Land  Office  are  not  crippled  in  this  way 
in  the  distribution  of  their  reports,  and  I  respectfully  urge  that  the  in- 
dustry I  represent  and  the  work  I  perform  do  not  deser\'e  to  be  thus 
slighted. 

I  beg  leave  to  return  thanks  to  the  following  gentlemen  for  their  as- 
sistance, remarking,  however,  that  this  list  does  not  include  all  who  have 
rendered  courteous  service.  The  names  of  many  others  will  be  found  in 
connection  with  the  information  they  have  furnishecl,  in  the  course  of 
this  report. 

The  chapter  on  California  was  prepared  almost  entirely  by  Mr.  W.  A. 
Skidmore,  my  resident  agent  in  that  State,  to  whose  industry  and  in- 
telligence I  am  greatly  indebted.  Mr.  Skidmore's  acknowledgments  (in 
which  I  cordially  join)  for  services  rendered  to  him  by  various  citizens 
of  Califoru^'a  in  the  prosecution  of  his  work,  will  be  found  in  the  chapter 
referred  to. 

For  valuable  statistical  and  scientific  material  from  Nevada,  I  am 
under  obligation  to  Messrs.  O.  H.  Hahn,  of  Eureka  5  Alexis  Janin,  of 
Meadow  Valley;  B.  N.  Lilienthal  and  A.J.  Brown,  of  White  Pine;  J.  TV. 
Hussey,  of  Elko  ;  the  county  assessors  of  the  various  counties  ;  and  the 
agents  of  Wells,  Fargo  &  Company. 

In  Idaho,  Messrs.  J.  M.  Adams,  of  Silver  City,  and  Eichard  Hurley, 
'  of  Warren's  Camp,  have  kindly  furnished  information. 

In  Oregon,  I  desire  to  mention  with  thanks  Messrs.  E.  W.  Reynolds 
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and  W.  H.  Packwood,  of  Baker  City,  and  Mr.  W.  V.  Einehart,  of  Cauou 

City. 

In  Montana,  tbe  list  of  tliose  wlio  extended  liospitality  and  assistance 
to  my  deputy  and  myself  is  too  long  for  recital.  I  can  only  mention 
j>enerally  the  agents  of  the  express  and  stage  lines;  the  editors  of  news- 
papers; Hon.  James  Cavanaugh,  late  territorial  Delegate;  Hon.  William 
Clagett,  his  successor;  Governor  Potts  and  his  staff";  Mr.  W.  M.  Eoberts, 
chief  engineer  of  the  Northern  Pacific  Eailroad,  and  his  assistants;  the 
proprietors  of  mines,  mills,  and  furnaces,  and  the  miners  and  merchants 
of  all  the  districts  visited.  The  names  of  many  of  these  gentlemen  will 
be  found  in  the  chapter  on  Montana. 

My  acknowledgments  to  leading  citizens  of  Utah  must  be  equally 
general.  I  am  indebted  for  special  information  with  regard  to  this 
Territory  to  Professor  W.  P.  Blake,  who  examined  for  me  several  dis- 
tricts, and  a  number  of  other  gentlemen  to  whom  credit  is  given  in  the 
appropriate  chapter. 

In  other  Territories,  I  would  name  particularly  Messrs.  John  Wasson, 
surveyor  general,  and  Hon.  Eichard  McCormick,  Delegate,  of  Arizona ; 
iJarveyor  General  Willison,  and  Messrs.  Hilgert,  Bloomtield,  Goulding, 
and  Morehead,  of  New  Mexico  ;  Messrs.  Schirmer  and  Jones,  of  Denver, 
Messrs.  G.  W.  Baker  and  A.  von  Schulz,  of  Central  City,  and  Mr.  A. 
Wolters,  of  Georgetown,  Colorado;  Messrs.  Thomas  Wardell,  of  Eock 
Springs,  and  Charles  Deuel,  of  Evanston,  Wyoming ;  and  Mr.  T.  E. 
Sickels,  superintendent  of  the  Union  Pacific  Eailroad,  Omaha. 

I  have  had  occasion  this  year  more  than  ever  to  realize  the  extraordinary 
ability  and  industry  of  Mr.  A.  Eilers,  who  has  continued  to  act  as  my 
deputy,  and  whose  thorough  scientific  training  and  wide  experience  of 
American  as  well  as  European  mining  and  metallurgy  have  been  of  the 
greatest  assistance  in  my  w^ork.  We  were  both  in  the  field  during  a 
part  of  the  year,  and  traveled  about  twent}^  thousand  miles  in  the  dis 
charge  of  official  dVity. 

The  recognition  expressed  in  former  reports  of  the  courtesies  extended 
by  transportation  companies  should  be  here  renewed.  I  am  under  obli- 
gations to  the  Chicago,  Eock  Island  and  Pacific,  the  Union  Paciiic,  and 
the  Central  Pacific  Eailroad  Companies,  and  to  Gilmer  and  Salisbury, 
proprietors  of  the  Montana  stage  line,  for  facilities  of  travel  which  con- 
siderably enlarged  the  area  I  was  able  to  visit  with  the  limited  means 
at  my  disposal.  Wells,  Fargo  &  Company,  and  all  their  agents 
throughout  the  country  were,  as  usual,  most  generous  in  their  courtesy 
and  active  assistance. 

The  general  condition  and  prospects  of  our  western  mining  industry 
are  set  forthwith  so  much  dullness  in  the  following  images  that  I  will 
not  prolong  this  letter  by  a  discussion  of  them.  The  amount  of  the 
estimated  bullion  product  will  be  found  in  the  appendix.  The  nature  of 
the  increase  it  exhibits  is  still  more  gratifying  than  its  amount,  since  it 
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shows  clearly  tliat  the  decline  of  production  from  superficial  mining  is 
more  than  compensated  by  a  steady  augmentation  from  deeper  and  more 
permanent  sources. 

I  have  the  honor  to  be,  yours  respectfully, 

E.  W.  RAYMOITD, 
United  States  Commissioner  of  Mining  Statistics. 
Hon.  George  S.  Boutwell, 

Secretary  of  the  Treasury. 


PAR  T     I 


COiXDITIOiN   OF  THE  MINLNG   INDUSTRY 


CHAPTER    I. 

CALIFORNIA. 

The  State  of  California  has  a  length  of  nearly  seven  hundred  miles,' 
and  a  breadth  of  over  two  hundred  miles,  its  area  being-  estimated  at 
154,000  square  miles.  The  State  is  divided  into  forty -nine  counties,  and 
in  twenty-four  of  these  counties  mining  is  carried  on  to  a  greater  or  less 
extent. 

The  iiriucipal  mining  region  lies  on  the  western  slope  of  the  Sierra 
Nevada,  near  the  central  portion  of  the  State,  but  several  im})ortant 
districts  are  found  in  the  extreme  northern  and  southern  parts  of  the 
State,  as  well  as  on  the  eastern  slopes  of  the  Sierras. 

The  collection  of  information  and  statistics  relative  to  the  mining 
interest  over  such  an  extensive  area  is  a  task  attended  with  great  diiil- 
culty  and  expense,  and  its  satisfactory  i)erformauce  would  require  a 
much  larger  expenditure  of  money  than  it  has  been  within  the  j)ower 
of  the  Conunissioner  to  devote  to  any  one  State  or  Territory  from  the 
snuill  appropriation  made  by  Congress  for  this  purpose,  as  the  scope  of 
his  duties  embraces  all  the  extensive  mineral  region  of  the  country  west 
of  the  Ivocky  JMountains,  extending  from  the  borders  of  British  Colum- 
bia to  the  Mexican  boundary,  and  embracing  the  large  Territories  of 
Montana,  Idaho,  Utah,  Colorado,  and  Arizona,  in  all  of  which  explora- 
tion is  being  carried  on  and  inii)ortant  discoveries  are  being  made  yearly, 
requiring  attention  and  investigation. 

As  it  is  impossible,  for  these  reasons,  to  personally  visit  and  examine 
more  than  a  portion  of  the  State  each  year,  an  effort  has  been  made  to  ob- 
tain information  from  those  districts  not  visited  through  the  medium  of 
correspondence.  This  has  not  proved  as  successful  as  was  hojietl,  throngli 
the  want  of  interest  felt  by  the  mining  community  in  the  labors  of  the 
Mining  Commissioner  and  his  agents.  This  iudifterence  is  to  be  attrib- 
uted to  the  want  of  knowledge  as  to  the  objects  of  the  commission  rather 
than  to  an  uuwilbngness  to  im{)art  information.  Strange  as  it  mnj  seem 
in  a  country  where  public  documents  are  printed  and  circulated  by  the 
Government  with  such  profusion  as  in  the  United  States,  it  lui}>pens, 
with  respect  to  the  reports  of  the  Mining  Commissioner,  that  but  few 
copies  have  reached  the  class  of  persons  most  interested  in  their  con- 
tents; and  the  various  editions,  both  public  and  private,  are  already 
virtually  out  of  print.  Baring  the  travels  of  the  writer  in  various  i)arts 
of  the  mining  region  of  California,  for  the  past  three  jears,  he  has  not 
seen  more  than  a  dozen  copies  of  the  various  reports  of  the  Mining  Com- 
missioner, though  theie  is  a  continual  demand  for  them  by  persons  inter- 
ested in  mining.  Could  these  reports  be  distributed  more  liberally  and 
judiciously  the  results  would  be  beneficial  to  the  mining  interest,  not 
only  by  the  diffusion  of  the  information  contained  in  them,  but  it  would 
materially  assist  in  the  collection  of  valuable  statistics  and  information 
for  the  future.  The  recipients  of  these  rej^orts  have  ever  manifested  a 
willingness  to  aid  in  the  collection  of  information,  and  much  valual)le 
data  have  been  obtained  through  their  observation  and  investigation  in 
their  respective  districts. 

In  1809,  a  set  of  blanks,  five  in  number,  embracing  under  appropriate 
headings  the  class  of  information  desired,  were  sent  by  mail  and  express 
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to  persons  engaged  in  mining  ia  various  parts  of  the  State,  accom- 
panied by  a  letter  explaining  their  objects  and  uses.  Two  hundred  and 
thirty-four  sets  of  these  blanks  were  dispatched,  and  these  elicited  but 
thirty-one  replies,  though  in  some  cases  the  returns  were  comprehensive 
and  valuable. 

In  1870,  the  deep  placers  of  Nevada,  Yuba,  and  Placer  Counties  were 
visited  and  described  as  thoroughly  as  limited  time  and  means  would 
permit.  Mr.  C.  Luckhardt  visited  San  Diego  County  and  Inyo  County, 
and  much  valuable  information  was  gleaned  from  the  returns  of  the 
United  States  census  marshals. 

During  the  present  year  a  hasty  trip  was  made  through  the  southern 
mines,  the  results  of  which  appear  in  this  report,  and  letters  and  circu- 
lars soliciting  information  were  sent  to  such  mining  counties  as  could 
not  be  visitexl  by  an  agent.  The  following  is  a  copy  of  a  circular  of 
which  two  hundred  copies  w^ere  dispatched  to  various  addresses  in  dif- 
ferent parts  of  the  State,  and  to  the  secretaries  of  mining  companies 
having  offices  in  our  principal  towns : 

Office  U.  S.  Coj.imissioner  Mining  Statistics, 

37  Park  lioiv,  New  York. 

Dear  Sir:  Beiug  desirous  of  collcctiuoj  for  my  forthcoming  Auuual  Eeport  on 
Mining  Statistics  (for  1871)  as  much  trustworthy  information  as  possible  concerning 
the  progress  and  condition  of  the  mining  industry  in  California,  and  being  unable,  with 
the  limited  means  at  my  disposal,  to  examine,  either  personally  or  through  agents,  all 
the  districts  in  the  State,  I  take  the  liberty  of  asking  your  assistance,  so  far  as  your 
district  is  concerned,  assuring  yoix  that  anything  you  may  be  willing  to  do  in  this 
matter  will  be  considered  not  only  as  a  contribution  to  the  welfare  of  the  mining  inter- 
est generally,  but  also  as  an  official  and  j)ersonal  favor  to  myself. 

I  desire  iiarticularly  the  following  information : 

An  outline  of  the  history  of  your  district  for  the  past  year,  with  notices  of  any  im- 
provements or  important  works,  (such  as  mills,  mining  ditches,  bed-rock  tunnels,  &c.,) 
either  in  progress  or  in  contemplation. 

A  general  statement  of  the  condition  and  prospects  of  quartz,  placer,  and  other  mines 
in  your  district. 

The  (estimated)  product  of  bullion  for  your  district  (or  mine)  for  the  year  1871. 

The  names,  and  brief  notices,  of  the  i)rincipal  mines — quartz  and  placer — in  your 
district. 

A  list  of  the  stamp-mills  in  your  district,  with  number  of  stamps,  &c. 

A  statement  of  the  ruling  rates  of  w\ages  in  your  district. 

In  districts  or  counties  where  the  principal  interest  is  gravel  or  hydraulic  mining, 
the  estimated  area  of  ground  (in  acres)  now  being  v/orked,  and  the  extent  of  the  aurif- 
erous deposits  ;  an  estimate  of  the  yield  of  hydraulic  ground,  per  ciibic  yard;  and  a 
statement  of  the  yield  and  expense  of  milling  per  cubic  yard  (where  stamps  are  used) 
in  cement  and  gravel  claims. 

Suj)eriuteudents  and  secretaries  of  mining  companies,  and  proprietors  of  mining 
ground,  are  urgently  solicited  to  furnish  such  details  of  the  operations  of  the  companies 
they  rei)resent,  for  the  past  year,  as  may  with  propriety  be  made  public. 

Unless  you  otherwise  direct,  your  courtesy  will  be  acknowledged  in  the  report.  Per- 
sons furnishing  information,  desiring  a  copy  of  my  annual  report,  will  be  supplied,  as 
soon  after  its  issuance  as  practicable,  on  application  to  my  agent  iu  San  Francisco. 

Please  send  an  early  reply  to  this  letter,  stating  whether  I  may  depend  upon  you  in 

the  matter,  addressing  your  reply  to  my  assistant^  Mr.  W.  A.  Skidmore,  Box  1513,  San 

Francisco,  Cal.,  to  whom  also  your  notes  (in  any  form  that  may  suit  your  convenience, 

whether  lough  and  hasty,  or  written  out  in  fall)  should  be  sent  as  early  as  practicable. 

Verv  respectfully,  your  obedient  servant, 

R.  W.  RAYMOND, 
U.  S.  Commissioner  Mining  Statistics. 

No  more  than  twenty-four  replies  were  received  to  this  circular,  and 
of  these  more  than  half  were  of  no  value.  Without  exception,  the  for- 
eign companies  operating  in  California — mostly  in  gravel-mining — have 
neglected  to  answer  the  circular  or  communicate  any  information,  though 
in  several  cases  a  second  circular  was  sent,  accompanied  with  a  letter. 
Our  own  large  companies  have  been  equally  negligent  as  a  general  rule. 
Of  the  circulars  addressed  to  mining  secretaries,  but  one  received  atten- 
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tioii,  tliougli  in  many  cases  I  have  procured  the  annual  reports  of  the 
respective  comi^anies,  when  they  have  been  printed. 

On  the  other  hand,  some  replies  have  been  prepared  with  care,  after 
patient  investigation,  and  contain  much  valuable  data.  Of  this  class  is 
the  information  furnished  by  Mr.  J.  Eathgeb,  of  San  Andreas,  Calaveras 
County,  and  by  Mr.  W.  M.  Eddy,  of  French  Corral,  jSevada  County. 
The  latter  gentleman,  at  my  re(piest,  instituted  a  series  of  experiments, 
extending  over  a  period  of  several  months,  with  a  view  of  testing  the 
yield  of  gravel,  and  the  expense  of  treatment  by  mill  process,  at  French 
Corral.  I  am  also  under  obligations  to  Messrs.  Cronise  and  Cross- 
man,  and  to  Dr.  Henry  De  Groot,  of  San  Francisco  ;  also  to  Mr.  Lyman 
Ackley,  of  Smartsville,  Yuba  County,  and  Mr.  E.  N.  Strout,  of  Placerville, 
El  Dorado  County. 

Condiiiori  ofilte  mining  interest. — The  business  of  mining  for  the  precious 
metals  has  for  the  past  two  years  made  very  marked  advances  through- 
out all  parts  of  the  Pacific  slope.  Never  within  a  like  period  has  this 
pursuit  so  strengtl*eued  itself  in  public  confidence,  or  undergone  so 
great  territorial  expansion.  At  first  regarded  with  distrust  and 
suspicion,  it  has  achieved  the  favor  of  capitalists  to  a  large  degree,  and 
can  now  enlist  their  aid  more  readily  than  almost  any  other  interest. 
Mining,  instead  of  being  proscribed,  as  it  was  at  one  time,  is  now  not 
only  recognized  as  a  legitimate  pursuit,  but  is  fairly  regarded  as  entitled 
to  precedence  over  most  others.  Purged  of  its  follies,  and  witli  many 
of  its  errors  corrected  b^^  experience,  it  opens  now  not  only  a  more  profit- 
able but  a  safer  field  for  investment  than  any  other  of  our  leading 
industries.  In  no  other  department  of  business  on  the  Pacific  coast 
have  the  gains  for  several  years  past  been  so  liberal  or  so  certain  as  in 
this,  nor  does  any  other  hold  out  such  flattering  prospects  for  large 
profits  in  the  future.  Many  of  the  mineral  developments  made  of  late 
have  been  enormous,  and  successful  Never  has  the  business  of 
prospecting  been  pushed  so  far,  nor  been  attended  with  such  happy 
results,  as  during  the  past  few  years.  From  Mexico  to  Alaska  important 
discoveries  are  announced,  while  the  opening  up  of  one  rich  district 
seems  only  to  point  to  another  still  further  on  in  the  distant  interior. 
Stimulated  by  the  aid  of  modern  enterprise,  sdver-mining  is  being 
quickened  into  a  new  life  in  our  sister  republic  of  Mexico  on  the  south, 
while  the  latest  accounts  from  the  far  north  speak  of  valuable  mineral 
discoveries  having  been  made  in  our  recently  acquired  possessions  in 
that  quarter. 

.  With  all  these  rich  discoveries  and  such  a  large  measure  of  success, 
our  mining  communities  have  for  several  years  past  been  comparatively 
free  from  those  unwholesomeexcitementsthatformerly  resulted  in  somuch 
mischief  and  suffering.  Exploration  has  indeed  been  exceedingly  active, 
but,  having  been  prosecuted  in  widely  remote  and  opposite  directions, 
and  having  been  nearly  everywhere  attended  with  fortunate  results,  the 
discoveries  made  in  one  place  have,  to  some  extent,  neutralized  the 
eftects  of  those  made  in  another,  and  thus  tended  to  preserve  the  pub- 
lic mind  in  a  state  of  equilibrium  and  prevent  a  sudden  migration  to- 
ward any  particular  locality.  The  hard  exi^erience  of  our  mining  popu- 
lation has  also,  it  is  to  be  hoped,  had  something  to  do  in  restraining 
them,  during  a  period  signalized  by  so  many  important  events,  from 
being  drawn  into  one  of  those  precipitate  movements  that  have  so  often 
heretofore  hurried  them  away  to  distant  and  unremunerative  fields  of 
labor.  It  is  also  the  case,  that,  while  mining  enter])rise  has  been 
greatly  stimulated  of  late,  it  has  not,  to  such  an  extent  as  formerly, 
been  misdirected  or  overdone.    Very  rarely  have  recent  undertakings 


16        MINING    STATISTICS    WEST    OF    THE    KOCKY    MOUNTAINS. 

involving  large  expenditure  been  entered  upon  without  calculations 
base^  on  reliable  data  having  first  been  made,  and  the  whole  committed 
tor  execution  to  careful  and  experienced  management.  It  is  not  the 
custom  now  to  build  expensive  mills  or  reduction- works  without  some- 
thing having  been  first  ascertained  as  to  the  capacity  of  the  mine  whence 
ores  are  expected  to  be  obtained  for  supplying  them.  Indeed,  a  good 
degree  of  development  is  insisted  upon  as  a  coudition-iDrecedent  to  con- 
sidering the  question  of  erecting  reduction-works,  while  in  most  of  our 
large  mines  extensive  deposits  are  held  in  reserve,  and  exploratory  la- 
bors maintained  well  in  advance  of  extraction.  In  strong  contrast 
with  the  unfortunate  results  of  the  large  enterprises  set  on  foot  a 
few  years  since,  are  those  generally  reached  by  companies  who  have 
more  recently  engaged  in  quartz  and  placer  mining  on  a  large  scale. 
Then  failure  was  the  rule,  and  success  the  exception,  a  condition  of 
things  which  is  now  almost  reversed,  more  especially  in  the  State  of 
California.  Parties  operating  in  mining  stocks  continue,  as  they  ever 
will  do,  to  meet  with  disaster.  Corners  are  made  aijd  the  venturesome 
and  unwary  are  caught,  as  they  ever  will  be,  by  their  more  vigilant  and 
astute  adversaries.  Eeckless  ventures  and  wild  speculation  are  as  rife  as 
ever,  bringing  fortune  to  some  and  discomfiture  to  others,  while  certain 
mines  are  managed,  as  before,  in  the  interest  of  selfish  rings  and  combin- 
aitions.  But  all  this  has,  it  is  needless  to  say,  no  necessary  connection 
with  legitimate  mining,  which  should  in  no  sense  sufi'er  disparagement 
from  practices  so  detrimental  to  its  best  interests  and  so  foreign  to  its 
objects. 

Causes  of  jjasf  failure. — A  practical  miner  of  many  years'  experience 
in  California  and  Nevada,  in  investigatin  .;•  the  causes  of  disaster  to  so 
many  of  our  mining  operations  in  years  past,  says  failures  have  often 
been  attributed  to  the  high  rates  of  labor,  but  a  critical  investigation 
would  show  that  it  was  to  be  attributed  more  frequently  to  other  causes, 
which  he  thus  enumerates :  1st.  Too  extensive  as  well  as  too  expensive 
machinery  on  too  small  developments  of  positive  property.  2d.  Too 
much  expenditure  in  corporate  associations  for  speculative  purposes, 
and  too  little  for  practical  mining.  3d.  Too  small  a  percentage  of  metal 
saved  after  heavy  expenditure  lor  extracting  and  raising  ores. 

In  seeking  for  the  cause  of  many  early  failures  much  stress  has  been 
laid  on  the  defective  and  careless  manipulation  of  our  gold  ores — errors 
which,  now  that  attention  has  been  so  strongly  called  to  them  by  the 
press  of  the  State,  are  rapidly  being  remedied  by  experiment  and  inven- 
tion. On  this  subject  I  quot'e  the  following  extracts  from  a  series  of 
articles  on  the  "  Wastage  of  the  Precious  Metals,"  written  for  the  Mining 
ajid  Scientific  Press  by  Almarin  B.  Paul,  of  San  Francisco : 

The  fact  that  a  high  percentage  of  the  precious  metals  is  lost  in  the  mauipnlatiug 
of  ores  by  the  present  modes  of  Avorking,  no  one  for  a  moment  questions;  hut  when 
it  comes  to  aay  special  data,  but  little  has  been  presented  to  the  public.  Some  assert 
their  loss  to  be  only  a  trille,  while  others,  who  more  closely  investigate,  know  it  to  be 
greater  than  it  should  be.  Having  closely  investigated  the  subject  for  the  past  two 
years,  I  iind  the  average  loss,  especially  in  California,  so  great,  that  really  I  think,  if 
there  is  not  more  care  taken  in  the  husbanding  of  our  riches,  when  extracted  from  the 
eartli,  that  the  Government  should  take  measures  to  do  so. 

There  is  an  idea  that  all  gold  is  readily  amalgamated,  and  therefore  it  is  not  neces- 
sary to  be  so  particular ;  consequently  there  is  an  unwarrantable  degree  of  carelessness. 
I  have  learned,  by  practical  working  in  both  gold  and  silver,  that  a  higher  percentage 
of  silver  is  more  readily  obtained  by  the  known  system  of  working  for  silver  than  the 
percentage  of  gold  by  ()s  nmst  advanced  system,  showing  that  gold  milling  is  far  behind 
silver  working,  although,  as  before  remarked,  gold  is  considered  so  "  readily  amalga- 
mated." Yet  to  adopt  the  systems  for  gold  that  are  used  in  silver  affords  no  especial 
relief. 

That  my  readers  may  have  some  data,  as  a  corner-stone,  to  build  their  ideas  upon, 
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before  I  go  too  far  in  my  general  observations,  I  will  give  a  few  tests  of  tlie  many 
which  I  have  made  in  the  last  two  years,  and  intersperse  with  them,  as  additional 
evidence,  tests  of  other  parties.  And  here  I  woukl  call  the  reader's  especial  attention 
to  the  fact  of  a  goodly  percentage  of  silver  in  all  of  our  California  ores;  and  I  will  also 
remark  that  the  assay  of  tailings  does  not  even  show  what  percentage  of  silver  the  ores 
may  contain,  as  some  may  be  in  the  form  of  chlorides  \\  hich  move  otl"  in  the  water. 
Bnt  to  the  tests  of  our  gold  mining. 

Test  No.  1.  Average  yield  of  ore  in  mill,  $18.60.  Wastage  after  complete  washing, 
including  concentrating — silver,  $3.14  ;  gold,  1110.04  ;  total,  $13.18. 

Test  No.  2.  Same  mill-tailings  350  feet  from  mill :  silver,  $3.93 ;  gold,  $5.02 ;  total, 
$8.98  ;  showing  that  a  percentage  secreted  itself  in  its  passage  down  stream. 

Test  No.  3.  Average  yield  of  150  tons,  $3.50.  Assavsof  tailings  carefully  sampled  : 
silver,  $6.28 ;  gold,  $13.55  ;  total,  $18.83.    Silver,  $6.28  ;  gold,  $8.79 ;  total,  $15.07. 

The  above  bad  results  were  occasioned  by  the  extreme  fineness  of  the  gold.  And 
even  the  above  does  not  show  the  full  wastage.  To  corroborate  this  I  will  give  some 
admirable  tests  made  to  get  at  the  question  of  "  iioat  gold." 

A  friend  of  mine,  having  somewhat  similar  ideas  to  my  own,  concluded  to  test  the 
question  of  float  gold  as  well  as  he  could  at  the  time,  and  embraced  the  opportunity  of 
cleaning  up  the  slum  from  a  water-tank  for  supplying  the  battery,  where  the  water 
was  used  over  and  over  again  in  consequence  of  its  scarcity.  The  ores  were  worked 
after  the  usual  wet  method  for  gold  ores.  The  water  and  pulp  were  first  passed 
through  a  sluiceto  tailing- bed,  190  feet.  The  tailings  being  deposited,  the  water  was 
drawn  off  at  the  top,  flowing  into  a  well,  where  it  was  raised  and  passed  through  a 
sluice  120  feet  to  tank  at  battery.    This  is  the  tank  cleaned  up. 

The  residue  was  amalgamated  in  a  tub  quite  rudely,  but  with  a  large  body  of  mer- 
cury and  chemicals.  Tlie  result  was  $33  in  silver  and  $56  in  gold,  making  a  total  of 
$89  per  ton.  It  will  be  observed  that  there  were  two  chances  for  the  metals  to  precipi- 
tate previous  to  reaching  this  tank :  first,  in  the  tailing  reservoir,  and  second,  in  the 
well. 

This  "float "-metal  question  is  further  established  by  a  system  of  tests  made  by  Mr. 
G.  McDoiigal,  of  Grass  Valley,  who  very  kindly  allowed  me  to  extract  the  same  from 
his  books  of  tests.  And  here  let  me  say  that  these  tests  are  made  from  water  flowing 
from  mills  at  a  point  three-fourths  of  a  mile  below  the  mills. 

Cents. 

1st  test  of  20  gallons  of  water  gave 1. 10 

2d  test  of  20  gallons  of  water  gave 2. 13 

3d  test  of  20  gallons  of  water  gave 95 

4th  test  of  20  gallons  of  water  gave 83 

5th  test  of  20  gallons  of  water  gave 1.  02 

6th  test  of  20  gallons  of  water  gave 1. 13 

7th  test  of  20  gallons  of  water  gave 97 

8th  test  of  20  gallons  of  water  gave 3. 12'. 

9th  test  of  20  gallons  of  water  gave 1.  07 

10th  test  of  20  gallons  of  water  gave 63" 

lltb  test  of  20  gallons  of  water  gave 1.  01 

18th  test  of  20  gallons  of  water  gave 90' 

Average 1.18 


It  was  estimated  that  576,000  gallons  of  this  "  muddy  water  "  flowed  by  every  24 
hours,  which,  according  to  these  tests,  contain  $339.84.  Let  us  carry  this  calculation 
a  little  further. 

The  average  amount  of  ore  worked  in  24  hours  was  given  as  58  tons.  This  shows 
that  $5.85  per  ton  "floats,"  which  probably  is  at  least  20  per  cent,  of  the  yield.  Let  us 
run  this  loss  a  little  further.  Suppose  the  two  mills  run  250  days  in  each  year,  which 
is  not  unreasonable,  and  we  have  a  yearly  loss  in  "  float  gold  "  alone,  to  say  nothing  of 
loss  by  imperfect  pulverization  and  general  wastage,  of  $84,960  from  two  single 
mills! 

Extend  the  test  as  far  as  you  may,  on  a  smaller  or  larger  scale,  and  wastage  stares 
one  badly  in  the  face  at  every  turn. 

I  made  a  test  of  50  pounds  of  tailings  for  a  party  who  took  fhem  a  mile  helow  Ms  mill, 
and  the  return  was  55  per  cent,  of  what  was  his  average  working.  I  also  nuide  a  test 
of  three-fourths  of  a  ton,  and  the  result  showed  the  loss  in  the  mill-working  to  be  63 
per  cent.  From  what  attention  I  have  given  the  subject  in  actual  labor,  as  well  as 
collecting  all  the  data  attainable  from  others,  I  know  that  the  loss  as  a  whole  is  fully 
50  per  cent.,  and,  in  the  majority  of  mills,  all  of  60  per  cent,  of  what  the  ore  contains. 

From  these  data  of  loss  we  must  come  to  the  conclusion  that  gold  mining,  not  only  in 
California,  but  elsewhere  on  the  Pacific  slope,  as  all  are  opera'tiug  on  about  the  same 
system,  is  not  up  to  the  point  it  should  be.     In  fact,  so  imperfect  is  it,  that  it  has  been 
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said  that  our  gold  mining  enterprises,  as  a  whole,  may  be  set  down  as  a  failure,  when 
the  question  oi profit  in  all  is  considered. 

One  step  in  advance  would  be,  taking  more  care.  There  is  too  much  slashing  about 
in  our  gold  mining.  There  is  enough  in  silver,  but  no  comparison  between  the  work- 
ing of  the  two  metals.  This  plan  of  seeing  how  much  can  be  pounded  up  and  rushed 
through  every  24  hours,  is  a  false,  wasteful,  and  ruinous  system. 

The  profit  will  be  found  in  how  well  and  how  cheap  it  can  be  done.  It  is  in  the  right 
direction,  certainly,  to  reduce  ores  expeditiously  and  cheaply,  but  not  to  as  expeditiously 
wash  everything  away,  having  an  eye  more  to  pounding  up  the  rock  than  to  taking  up 
the  metal. 

That  our  gold  ores  are  so  readily  amalgamated,  is  one  of  the  ruinous  ideas  extant. 
The  majority  of  California  miners  are,  in  fact,  but  little  experienced  in  all  the  trouble- 
some accompaniments  of  even  gold  ores,  considering  that  if  the  rock  does  not  pay, 
it  cannot  certainly  contain  it.  All,  however,  admit  it  to  be  difficult  to  extract  the  gold 
from  iron  sulphurets,  forgetting  that  even  a  small  percentage  of  lead,  copper,  arsenic, 
or  antimony,  which  is  to  be  found  in  nearly  all  the  gold  ores  of  California,  vitiates  the 
mercury  in  a  little  while,  rendering  it  quite  inefficient  in  collecting  even  the  gold  that 
otherwise  from  gravity  might  be  taken  up.  It  is  too  universal  to  consider  that  it  is 
only  necessary  to  rig  up  a  set  of  stamps,  apply  the  power,  and  let  them  rip  away, 
smashing  rocks,  to  wash  over  blankets  and  copper  plates  ;  and  all  is  done  with  a  stream 
of  water  to  wash  the  sands  off,  forgetting  that  it  is  equallj^  as  potent  to  wash  off  the 
smaller  particles  of  gold. 

Some  will  say,  it  is  all  well  to  talk  about  loss  of  metal,  but  how  can  we  jirove  it,  and 
where  is  the  remedy  ? 

I  will  tell  you  how  to  prove  it,  but  each  must  work  out  his  own  remedy.  For  my 
part,  I  have  worked  out  the  loss  by  what  I  consider  the  remedy — dry  amalgamation  ;  but 
our  subject  now  is  loss,  not  remedy.  To  awaken  the  mind  for  improvements,  and  be 
interested  in  a  remedy,  miners  must  first  realize  their  loss.  I  contend  there  are  sev-  - 
eral  ways  of  working  our  gold  ores  better  than  the  one  now  universally  used  in  California. 
If  you  want  to  get  a  clear  comprehension  of  your  loss,  take,  say,  5  tons  or  more,  not 
less.  Reduce  the  ore  dry  through  say  No.  20  wire-cloth  screens ;  mix  all  thoroughly, 
then  spread  it  out  upon  a  floor  about  two  inches  thick.  Lay  it  out  in  12-inch  squares, 
take  a  smaller  quantity  from  each  square,  take  samples  thus  obtained,  and  again  mix 
them.  Again  spread  out,  say,  one  inch  thick,  laid  out  into  4-inch  squares,  taking  a 
smaller  portion  from  each.  Reduce  this  sample  to  powder  ;  if  too  much  for  average 
assays,  sample  again  as  before.  Get  3  or  5  assays  from  reliable  assayers,  average  the 
assays.  Work  your  ore  by  your  mill  process ;  compare  the  results  with  assays ;  and  in 
nine  cases  out  of  ten  every  one  will  find  he  possesses  more  riches  than  he  thought 
he  had.  Any  other  system  of  testing  is  unreliable.  Pieces  of  rock  can  be  had  to 
assay  more  or  less,  as  you  want.  To  get  at  the  value  of  your  mine,  the  testing  of  torn 
by  this  mode  is  the  only  safe  one. 

Mr.  Paul  farther  calls  the  attention  of  our  miners  to  the  existence 
of  a  large  percentage  of  silver  associated  with  the  gold-bearing  quartz : 

That  there  has  been  still  too  great  a  wastage  of  precious  metal,  all  admit ;  not  only 
is  this  in  our  gold  in  gold  mining,  but  in  the  silver  associated  with  the  gold.  This  fact 
is  not  generally  understood,  as  California  miners  are  not  accustomed  to  getting  silver 
with  the  gold,  a  thing  precluded  by  their  present  mode  of  working.  An  investigation 
will  disclose  the  fact  that  nearly  all  the  gold  ores  of  California  contain  no  meager  per- 
centage of  silver.  The  same  may  be  said  of  the  "gold  ores"  of  other  States  and 
Territories.     By  way  of  illustration  the  following  assays  are  given : 


Ore  from  Mariposa  County 

Sulphurets  from  Washington  Mine 
Blanket  washiu  tra 


Gold. 


S12  06 

81  40 

4  13 


Silver. 


$4  90 
32  06 

6  77 


Total. 


$16  96 

116  46 

10  90 


The  yield  of  Quartz  Mountain  ran  9  per  cent,  silver.  The  ores  of  all  the  counties 
of  California  carry  silver,  and  my  experiments  show  they  run  from  3  to  50  per  cent, 
of  the  yield. 

The  closer  the  concentration  from  batteries,  the  higher  is  the  percentage  of  silver. 
It  is  time  we  were  investigating  more  closely,  and  outgrowing  this  rushing  system  of 
mining,  and,  instead  of  sluicing  our  silver  and  gold  down  streams,  seeking  modes  of 
working  that  will  produce  less  wastage.  As  far  as  California  is  concerned,  I  am  satis- 
fied that  not  more  than  40  per  cent,  of  her  gold  is  extracted.  The  fact  is,  as  before 
expressed,  we  are  not  working  for  gold  or  silver,  but  to  crush  rock. 
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Mr.  Paul's  opiuious  on  the  condition  of  the  gold  are  given  in  the 
following  extracts: 

Our  present  general  system  of  gold  mining  is  based  upon  the  idea  tliat  gold  is  mainly 
coarse,  while  examination  will  show  that  the  high  percentage  is  in  atoms  finer  than 
flour  itself.  In  my  experiments  gold  has  been  taken  up  so  fine  that  in  distilled  water 
it  would  not  precipitate  in  less  than  from  five  to  ten  minutes.  Can  you  save  gold  of 
this  kind  by  running  water  down  stream  ?  Again,  can  you  obtain  the  gold  of  this 
fineness,  without  minute  reduction  ?  Therein  lies  the  secret  of  high  assays  before 
working,  and  small  returns  after. 

Gold  in  its  matrix,  according  to  the  highest  authorities,  is  in  a  metallic  condition. 
Such  being  the  case,  the  first  requisite  is  minute  reduction,  to  the  fineness  of  the  gold 
itself,  in  order  to  release  it.  Gold  in  quartc  of  gravity  enough  to  resist  the  pressure 
of  any  stream  of  water  is  the  exception,  and  this  is  the  aggregating  of  finer  particles, 
the  primary  simple  condition,  in  my  opinion,  being  flour  or  powder  of  gold.  It  is  the 
flour  of  gold  we  must  seek  to  obtain,  to  get  the  wealth  of  our  ores. 

In  commenting  on  the  disasters  that  have  so  often  overtaken  mining 
enterprises  on  this  coast,  too  much  stress  has  sometimes  been  laid  upon 
a  presumed  gross  mismanagement,  or  a  willful  purpose  to  defraud.  To 
these  much  of  the  failure  and  loss  heretofore  sustained  is  undoubtedly 
due;  yet  it  should  be  recollected  that  mining  for  the  precious  metals 
was  a  business  with  which  our  people  were  wholly  unacquainted  at  the 
outset.  When  we  embarked  in  this  pursuit,  one  naturally  beset  with 
obstacles  and  full  of  inherent  difficulty,  we  had  everything  to  prepare 
and  everything  to  learn.  Not  only  so,  but  we  had  to  make  our  first 
trials  under  circumstances  that  rendered  the  mining  and  metallurgical 
knowledge  gained  elsewhere  of  little  avail.  The  experience  obtained  in 
the  Old  World  and  the  rules  laid  down  in  the  books  could  not  be  applied 
here  to  advantage.  The  high  prices  of  labor,  the  want  of  material,  the 
character  of  the  ores,  the  climate,  and,  in  short,  all  the  conditions,  were 
so  unlike  those  to  which  the  experts  of  other  countries  had  been 
accustomed,  that  they,  of  all  others,  proved  the  most  inefficient  and 
helpless.  In  attempting  to  adapt  themselves  to  surroundiugs  so  new 
and  strange,  none  found  themselves  at  so  great  a  loss  or  blundered 
more  widely  than  they.  Of  all  failures,  those  of  our  scientific  men  from 
abroad  were  at  the  first  the  most  signal.  Our  sins  were,  therefore,  at 
first,  mostly  the  sins  of  ignorance,  and  our  errors,  the  errors  of  judg- 
ment. If,  in  a  few  instances,  deliberate  frauds  have  been  committed,  it 
is  no  more  than  has  happened  in  the  conduct  of  many  other  kinds  of 
business  not  accounted  specially  difficult  or  hazardous.  Or  if  it  should 
appear  that  there  has  been  some  extravagant  and  even  culpable  expendi- 
ture incurred  on  mining  account,  it  may  yet  be  claimed  that  we  have 
introduced  many  valuable  improvements  into  this  business,  and  ad- 
vanced it  with  an  energy  that  more  than  atones  for  these  wasteful 
and  unwarranted  outlays.  It  is  now  generally  conceded  that  we  have, 
in  the  matter  of  mechanical  contrivance,  if  not  also  in  metallurgical 
skill,  advanced  this  industry  in  all  its  branches  far  beyond  the  point 
where  we  found  it,  and  even  beyond  its  present  status  in  almost  any 
other  country.  In  the  adaptation  of  means  for  washing  auriferous 
earth,  in  the  use  of  hydraulic  power,  in  our  ore-crushing  machinery,  our 
roasting-furnaces,  our  concentrators  and  amalgamators,  and  in  much 
of  our  other  milliug-apparatus  and  appliances,  we  can  point  to  improve- 
ments that  leave  us  without  a  rival  elsewhere.  Both  as  regards  the 
exploitation  of  the  mines  and  the  beneficiating  of  the  ores,  we  can 
justly  claim  to  have  reached  as  great  perfection  as  any  other  nation  in 
the  world,  having  contributed  our  full  quota  towards  the  wonderful 
advancement  that  this  branch  of  mining  has  undergone  during  the  past 
quarter  of  a  century. 

Present  and prospeotive production. — With  so  much  progress  made  and 
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SO  large  an  aggregate  of  improvements  effected,  a  large  and  profitable 
production  of  bullion  has  ensued,  leading  to  heavy  investments  in  min- 
ing properties  on  both  home  and  foreign  account,  and  to  an  unwonted 
activity  in  every  department  of  this  industry.  The  yield  of  the  precious 
metals  for  the  entire  coast  has,  of  course,  been  greatly  curtailed  in  con- 
sequence of  the  restricted  amount  of  rain  that  has  fallen  for  the  -past 
two  years 5  the  effect  of  which  has  proved  more  disastrous  to  the  mining 
interest  of  California  than  of  any  other  portion  of  the  Pacific  slope,  as 
we  have  here  many  quartz  mills  dependent  on  water  for  their  propulsive 
power,  while  placer  washing  constitutes,  in  favorable  seasons,  our  most 
prolific  source  of  gold  i^roduction.  But  despite  this  serious  interference 
the  California  yield  for  the  current  year  is  probably  $20,000,000,  a  sum 
that  would,  with  the  ordinary  supply  of  water,  have  been  increased 
fully  one-fourth.  Owing  to  the  introduction  of  improved  machinery  and 
modes  of  washing,  as  well  as  to  the  employment  of  more  efficient  metal- 
lurgical processes  and  labor-saving  contrivances,  the  profit  margin  is 
being  steadily  enlarged  in  mining  operations  even  while  working  a  lower 
grade  of  material;  much  auriferous  gravel  being  now  washed  and  ore 
milled  with  satisfactory  gains  that  would  not  a  few  years  ago  have  i)aid 
working  expenses.  Hence  the  maintenance  of  such  a  high  rate  of  pro- 
duction in  the  face  of  a  drought  almost  unexampled  for  its  long  contin- 
uance and  severity.  During  the  prevalence  of  the  drought  our  hydraulic 
and  placer  miners  have  been  engaged  in  the  extraction  and  accumula- 
tion of  dirt,  and  in  running  deep-drainage  tunnels,  until  they  have  now 
large  quantities  on  hand,  ready  for  washing  as  soon  as  the  rainy  season 
will  permit.  As  we  have  now  had  three  dry  years  in  succession,  we  may 
safely  count  on  the  incoming  winter  being  a  wet  one,  affording  the  wait- 
ing miner  all  the  water  that  his  needs  require.  Should  this  prove  to  be 
the  case,  a  heavy  yield  of  gold  will  be  speedily  gathered,  insuring 
for  next  year  a  larger  product  than  has  been  realized  in  California  for 
several  years  past.*  Indeed,  a  heavy  annual  increase  of  bullion  in  this 
State  may  be  calculated  upon  for  an  indefinite  period  to  come,  in  view  of 
the  impulse  lately  given  to  mining  enterprise  through  the  liberal  invest- 
ments of  capital  and  other  assistance  brought  to  its  aid.  In  the  con- 
struction of  capacious  hydraulic  works,  looking  to  vastly  increased 
supplies  of  water,  in  the  extensive  opening  up  of  the  old  river-channels 
and  gravel-banks  and  in  the  erection  of  many  large  mills  and  reduction 
works,  to  say  nothing  of  the  favorable  developments  being  everywhere 
made  in  our  mines,  we  have  ample  assurance  of  the  largely  augmented 
production  that  awaits  us  in  the  future.  There  is  good  authority  for 
believing  that  with  the  usual  supply  of  water  the  yield  of  the  California 
mines  alone  would  be  increased  115500,000  per  month.  With  all  the 
water  available  for  that  purpose  introduced  into  the  mines  at  the  head 
of  the  State  Creek  Easin,  Sierra  County,  it  is  computed  that  two  million 
dollars  could  be  annually  taken  from  that  locality  more  than  it  affords 
at  present.  With  the  Von  Schmidt  ditch  completed  according  to  the 
original  plan  referred  to  elsewhere  in  this  report,  the  gold-producing 
capacity  of  the  country  to  be  supplied  by  it,  already  one  of  the  most 
prolific  in  the  State,  would  at  once  be  more  than  doubled.  In  El  Dorado 
County  the  California  Water  Company  are  constructing  a  system  of 
ditches  and  reservoirs  which  will  furnish  from  30,000  to  45,000  inches 
of  water,  miners'  measurement,  and  open  a  large  section  of  gravel  country 
hitherto  untouched  or  worked  only  on  a  small  scale ;  while  at  Parks  Bar  in 

*  Since  -vrriting  the  above  my  auticipatious  have  been  more  than  realized,  as  the  rain- 
fall for  December  has  been  almost  unprecedented,  giving  promise  of  a  year  of  abundance 
to  both  the  miner  and  the  agriculturist. 
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Yuba  County,  and  at  Indian  Bar,  (La  Grange,)  Stanislaus  County,  exten- 
sive water-ditches  will  supply  large  tracts  of  undeveloped  ground  of  great 
promise.  In  like  manner,  many  other  great  hydraulic  works  pro- 
jected will,  when  they  come  to  be  finished,  contribute,  more  or  less,  to- 
wards swelling  the  aggregate  bullion  product  of  the  State ;  and  as  several 
of  them  are  already  well  advanced,  with  the  prospect  of  being  carried 
to  an  early  completion,  we  may  hope  to  soon  enjoy  the  benefits  of  their 
co-operation  in  stimulating  our  miues  to  a  more  free  production. 

Investments  of  capita}. — During  the  past  two  or  three  years  invest- 
ments on  mining  account  have  been  liberal  beyond  precedent,  a  great 
number  of  valuable  properties  having  been  purchased,  the  most  of  them 
with  a  view  to  the  early  inauguration  of  practical  operations  upon  them. 
Much  of  this  capital  has  been  drawn  from  abroad,  the  English  public 
having  been  very  active  in  promoting  mining  enterprises  throughout  all 
parts  of  our  Pacific  States  and  Territories.  California,  a!^evada,  and 
Utah  have  come  in  for  the  greater  share  of  these  investments,  though 
some  of  limited  extent  have  been  made  in  Idaho  and  Montana.  The 
aggregate  amount  of  foreign  investments  made  during  this  time  is  vari- 
ously estimated  as  ranging  between  fifteen  and  twenty  millions  of  dol- 
lars." Many  of  these  investments  have  been  made  with  care,  and  are 
likely  to  prove  both  safe  and  profitable.  In  purchasing  properties  of 
this  kind  much  circumspection  has  latterly  been  observed,  only  such 
being  negotiated  for  as  have  been  somewhat  developed,  and  these  being 
accei)ted  only  on  the  approval  of  competent  experts,  based  on  tliorough 
and  careful  examination.  It  has  occasionally^  happened  that  shares 
in  these  mines  have  been  forced  up  in  the  market  abroad  to  figures 
that  there  was  nothing  in  their  condition  or  prospects  to  justify.  It 
cannot  reasonably  be  expected  that  the  stocks  of  mines,  however 
good,  should  appreciate  three  or  four  hundred  per  cent,  in  the  course 
of  a  few  months  and  be  able  to  maintain  themselves  permanently  at 
this  advance.  English  promoters  have  made  the  further  mistake  of 
exacting  an  inordinate  commission  for  their  services,  necessitating  the 
holders  of  mines  to  stock  them  at  extravagant  figures.  But  with  all 
these  errors  and  mishaps,  many  of  the  investments  made  in  our  mines 
on  foreign  account  cannot  be  considered  otherwise  than  fortunate, 
encouraging  the  hope  that  they  will  be  continued  and  even  largely  in- 
creased in  the  future. 

Our  mines  have  also  of  late  grown  much  in  favor  with  home  investors, 
it  having  become  evident  to  all  that  we  cannot  longer  neglect  their  de- 
velopment if  we  expect  to  enjoy  a  rapid  increase  of  material  wealth 
hereafter.  The  experience  of  the  past  two  years  has  demonstrated  the 
fallacy  of  relying  upon  our  agricultural  resources  alone  if  we  hope  to 
insure  for  our  i)eoi>le  an  uninterrupted  prosperity ;  while  the  fact  that 
able-bodied  men  can  at  all  times  command  from  $2.50  to  $3.50  per  day 
in  the  mines,  shows  the  impossibility  of  our  being  able  to  build  up  for 
the  present  any  very  extended  mechanical  or  manufacturing  industries 
on  this  coast.  With  these  Avages  prevailing,  it  is  obvious  that  we  cannot 
successfully  compete  with  the  low-priced  labor  of  the  Eastern  States, 
except  in  making  a  few  bulky  articles,  into  the  manufacture  of  which 
our  own  raw  material  largely  enters.  Satisfied  of  this,  there  is  a  grow- 
ing disposition  on  the  part  of  the  working  classes  to  engage  in  mining 
pursuits,  causing  domestic  capital  to  incline  strongly  in  the  same  direc- 
tion. 

Recent  operations  and  improvements. — The  great  extent  and  the  costly 
character  of  many  of  the  i)rojects  undertaken  constitute  a  notable  fea- 
ture in  the  late  history  of  mining  enterprise  on  this  side  the  continent. 
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Nearly  all  operations  and  improvements  are  now  planned  and  carried 
forward  on  a  large  scale,  it  having  become  apparent  that  by  this  method 
great  gains  and  economies  conld  be  effected.  In  fact,  the  altered  con- 
ditions under  which  the  business  of  mining  must  now  be  prosecuted,  have 
made  this  necessary.  The  superficial  placers  in  which  men  without 
capital  could  once  earn  fair  wages,  have  now  become  in  most  places  so 
much  impoverished  that  they  can  no  longer  be  worked  with  prolit,  with- 
out a  large  expenditure  first  incurred  in  fitting  them  uj)  with  the  requi- 
site apparatus  and  supplying  them  with  water.  With  these  furnished, 
they  can  still  be  worked  with  remunerative  results,  and  very  often  with 
large  gains.  There  also  remains  a  great  extent  of  rich  deposits  deeply 
buried  in  the  beds  of  the  pliocene  rivers,  with  vast  banks  of  auriferous 
gravel,  some  of  them  several  hundred  feet  deep,  all  of  which,  though 
useless  to  the  man  without  means,  can,  with  the  aid  of  capital,  be  made 
to  yield  uj^  their  treasures  with  profit.  To  work  this  class  of  mines  to 
advantage  it  becomes  necessary  that  a  large  area  of  ground  should  be 
secured ;  to  which  end  the  titles  to  individual  claims  are  first  extin- 
guished when  they  are  aggregated  in  large  masses,  for  which  a  United 
Estates  patent  is,  in  most  cases,  afterward  procured.  Some  of  these  min- 
ing estates  now  cover  an  area  of  several  hundred,  and  occasionally  as 
much  as  a  thousand  acres,  (in  one  case,  at  North  Bloomfield,  Nevada 
County,  1,535  acres,)  insuring  a  sufQcieucy  of  ground  for  carrying  on 
extended  operations  for  many  years  to  come.  In  like  manner,  where 
vein-mining  is  to  be  engaged  in,  it  has  become  the  custom,  at  least  with 
the  more  sagacious  and  j^rovident  class  of  operators,  to  make  sure  of 
several  different  lodes,  or  of  a  larger  portion  of  some  one  lode  than  was 
formerly  the  practice.  So,  too,  in  the  erection  of  quartz-mills  and  reduc- 
tion-works, in  the  projection  of  ditches  and  reservoirs,  in  rigging  up 
hydraulic  apparatus,  and  in  exploring  the  ancient  river-channels,  every- 
thing is  conducted  on  a  scale  that  causes  most  former  works  of  the  kind 
to  sink  into  seemingly  dwarfish  proportions.  These  formidable  and  ex- 
pensive undertakings,  while  they  give  promise  of  early  additions  to  the 
product  of  our  mines,  indicate,  at  the  same  time,  the  confidence  reposed 
in  their  permanency  by  a  class  of  men  distinguished  for  practical 
wisdom.  Of  the  quartz-crushing  mills  lately  built,  the  majority  have 
been  of  large  capacity,  many  of  them  carrying  from  twenty  to  forty,  and 
in  a  few  cases  as  high  as  sixty  stamps.  The  erection  of  several  sixty- 
stamp  mills  is  now  in  contemplation,  and  it  seems  probable  that  those 
hereafter  constructed  will  generally  be  of  large  size.  In  the  districts 
where  the  ores  require  reduction  by  smelting,  larger  furnaces  will  be 
substituted  for  the  rude  and  limited  works  used  for  pioneer  purposes, 
these  having  in  some  instances  already  been  replaced  by  others  of  more 
perfect  patterns  and  increased  capacity.  We  have  already  in  San 
Francisco  one  of  the  most  complete  and  capacious  smelting  establish- 
ments in  the  United  States,  and  this  is  now  undergoing  extensive  en- 
largement and  improvement.  A  recent  number  of  the  California  Mail 
Bag  says  of  this  enterprise  : 

Very  few  persons  in  our  midst  have  any  correct  idea  of  tlie  magnitude  of  the  Selby 
Smelting  Works,  the  extent  of  their  capacity,  or  the  positive  benefit  they  are  to  this 
State  and  city.  For  some  time  large  quantities  of  certain  ores  were  shipped  from 
Nevada  and  oilier  interior  mines  to  Newark,  New  Jersey,  for  reduction ;  and  the  bullion 
so  obtained  never  again  found  its  way  back  to  our  markets,  being  exchanged  for  various 
articles  of  merchandise  which  interfered  with  the  transactions  of  our  own  business 
community.  It  was  soon  discovered,  however,  that  such  shipments  of  ore  were  unprofit- 
able, and  that  infinitely  greater  facilities  existed  in  the  immediate  neighborhood  of  the 
mines,  with  a  corresponding  economy  of  expense  for  freight,  interest,  and  insurance, 
and  much  quicker  returns  of  extracted  bullion.  So  rapid  has  been  the  development  of 
this  comparatively  new  industry,  that  although  the  Selby  Smelting  Works  contained 
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twenty-live  laro-e  furnaces,  -wbich  were  kept  in  constant  operation,  at  the  commence- 
ment of  the  present  year  it  has  been  found  necessary  to  increase  the  number  and 
enlarjve  the  capacity  by  making  costly  additions  to  the  establishment.  There  are  four 
tifty-vara  lots  to  be  filled  in  up  to  deep  water,  and  these  will  be  covered  completely 
with  the  requisite  buildings,  the  work  being  already  under  active  headway.  A  largo 
coft'er-dam  is  to  be  sunk  at  the  outer  extremity  of  the  works  in  deep  water,  and  excava- 
tions will  be  made  until  the  bed-rock  of  the  bay  is  reached,  when  a  huge  chimney  will 
be  erected  on  it,  and  uprear  its  lofty,  smoking  top  from  out  the  waters  far  above  all 
surrounding  objects.  The  works  are  already  the  most  extensive  in  the  United  States, 
but  with  the  additions  will  probably  equal  any  known.  At  present  something  like 
'25,000  tons  of  pig-lead  are  annually  imported  into  the  United  States;  but  during  the 
current  year  the  Seiby  Works  will  supply  nearly  one-third  of  the  whole  amount,  and 
it  is  confidently  expected  that  in  five  years  more  they  will  furnish  enough  to  stop  all 
requirement  from  abroad.  No  less  than  350  tons  are  under  constant  treatment,  and 
this  large  amount  will  be  increased  to  500  tons  before  the  close  of  the  present  year. 
The  lead  product  of  these  works  is  admitted  to  be  equal  to  any  other  in  the  Union ;  and 
largo  orders  have  been  received  from  New  York,  for  the  purpose  of  converting  the  metal 
into  white-lead  superior  to  any  now  made.  The  working  force  consists  of  130  men, 
divided  into  two  gangs,  65  being  employed  all  day  and  65  all  night.  These  people 
receive  liberal  wages,  and  have  steady  employment  the  year  round.  The  difierence  in 
freight  between  Nevada  and  Newark  and  Nevada  and  San  Francisco  is  something  like 
$34  per  ton  in  favor  of  the  last-named  place,  while  considerable  gain  is  realized  in  the 
greater  quickness  with  which  returns  are  made,  involving  a  saving  of  interest  and 
insurance.  Apart  from  the  general  benefit  conferred  by  the  existence  of  so  great  an 
industry  and  the  home  development  of  domestic  resources,  a  direct  advantage  is  obtained 
by  our  mercantile  and  trading  community,  which  reflects  upon  all  other  classes. 

Some  of  the  hydraulic  workings  iu  this  State,  though  carried  on  mostly 
by  single  individuals  or  small  companies,  are  really  enterprises  of  great 
magnitude,  apart  from  the  costly  ditches  built  for  conducting  water 
upon  thein.  Our  system  of  water-works,  with  their  extensive  canals, 
high  reservoirs,  dams,  flumes,  and  iron  aqueducts,  has  long  constituted 
a  leading  feature  in  the  internal  improvements  of  California. 

Frincipal  hydraulic  enterprises. — Standing  at  the  head  of  tiiis  category 
we  have  the  gigantic  scheme  of  Colonel  J.  W.  Yon  Schmidt,  proposing 
to  take  the  w^ater  from  Lake  Tahoe,  and,  carrying  it  through  the  Sierra 
Nevada  by  a  tunnel  nearly  four  miles  iu  length,  conduct  it  thence  into 
the  mining  regions  lying  adjacent  to  Bear  Eiver  and  the  north  and  mid- 
dle forks  of  the  American  and  their  several  tributaries,  bringing  a  por- 
tion of  it  on  to  San  Francisco,  distant  nearly  three  hundred  miles  from 
the  point  of  diversion  on  the  Truckee  Eiver,  the  outlet  of  Lake  Tahoe. 
Sacramento,  Vallejo,  Oakland,  and  other  cities  along  the  route  of  the 
main  aqueduct,  are  also  to  be  supplied  with  water.  The  construction  of 
this  work,  with  its  many  proposed  ramifications,  will  require  two  or 
three  years,  and  involve  an  expenditure  of  several  million  dollars. 
That  portion  of  the  scheme  looking  to  the  gathering  up  of  the  waters 
west  of  the  Sierra  has  already  been  actively  entered  upon,  the  locating 
surveys  have  been  finished,  the  dam  across  the  Truckee  is  in  process  of 
erection,  and  nearly  all  other  preliminary  labor  comi)leted.  The  pro- 
jector of  this  enterprise  has  himself  invented  an  ingenious  and  what 
promises  to  prove  an  effective  drilling-machine,  described  briefly  in  the 
report  for  1871.  One  of  these  is  now  being  built  with  a  view  to  its  early 
employment  on  the  great  tunnel  through  the  Sierra.  From  his  well- 
known  skill  and  energy,  and  his  fertility  of  resource,  it  is  believed  that 
Colonel  Von  Schmidt  will  soon  commence  the  work  of  penetrating  the 
mountain,  and  that  he  will  push  the  whole  to  a  speedy  and  successful 
conclusion. 

Next  iu  order,  and  second  only  in  importance  to  the  great  work  of 
Colonel  Von  Schmidt,  is  the  enterprise  now  being  carried  forward  by 
the  California  Water  Company,  an  association  lately  organized  in  San 
Francisco,  with  a  capital  of  $10,000,000,  for  the  purpose  of  engaging  iu  the 
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business  of  miuing,  dealing  in  agricultural  and  timber  lands,  and  of 
%rnishing  water  for  mining  and  domestic  uses  at  such  points  as  it 
may  be  required  along  the  route  of  their  canals.  The  following- 
extract  from  the  Quarterly  Miuing  Review,  contained  in  a  late  issue  of 
the  San  Francisco  Commercial  Herald,  describes  the  operations,  the 
character  of  the  propert}^  secured,  and  the  objects  proposed  to  be 
accomplished  by  this  company. 

"  They  have,"  says  the  Herald,  "  located,  by  right  of  discovery, 
obtained  by  i^urchase  and  grant,  and  taken  possession  of  twenty-four 
lakes,  varying  in  extent  from  one  hundred  to  two  thousand  acres  each, 
situated  in  the  Sierra  Nevada  Mountains,  in  El  Dorado  County,  at  an 
elevation  of  from  three  to  five  thousand  feet  above  the  sea.  These 
lakes  are  fed  by  streams  from  mountain  peaks  and  gorges  of  perpetual 
snow,  and  are  capable  of  furnishing  a  constant  stream  of  40,000  inches 
of  water  of  the  purest  kind.  From  these  lakes  run  the  Big  and  Little 
Rubicon  Rivers  and  other  streams  tributary  to  the  Middle  Fork  of  the 
American  River,  which  have  also  been  claimed  and  taken  possession  of, 
according  to  law.  These  are  all  very  favorably  situated  in  the  high 
Sierras,  and  constitute  one  of  the  most  convenient,  perfect,  and  valu- 
able water-rights  in  California.  The  facilities  for  constructing  dams  at 
the  outlets  of  these  lakes  and  on  the  streams  are  great,  admitting  of 
these  natural  reservoirs  being  increased  to  an  unlimited  extent,  while 
the  reservoirs  that  are  to  be  constructed  in  connection  with  the  work, 
and  which  are  to  be  filled  with  the  waste  water  of  winter,  will  furnish 
an  ample  supply  for  an  entire  year. 

"The  company  has  also  obtained  possession  of  several  thousand  acres 
of  valuable  mining  ground  in  the  region  to  be  supplied  by  water,  and  of 
a  large  area  of  timber  and  agricultural  lands  in  the  same  section,  being 
the  choice  selections  of  near  two  hundred  thousand  acres  of  Government 
and  railroad  lands  within  the  limits  of  the  field  of  operations ;  and  all 
of  which  can  be  purchased  at  from  $1  to  $2.50  per  acre.  The  country 
is  heavily  timbered  with  i>ine,  spruce,  cedar,  oak,  &c.  The  soil  is  gen- 
erally fertile,  and  is  well  adapted  to  cultivation  of  the  various  products 
suited  to  the  different  stages  of  elevation,  the  lower  portion  embracing 
some  of  the  best  fruit  and  wine-producing  country  in  the  State. 

"The  region  to  be  supplied  with  water  comprises  an  area  of  from  five 
to  twenty  miles  in  width  and  fifty  in  length,  containing  numerous  towns 
and  mining  camps,  creating  a  demand  for  from  ten  to  twenty  thousand 
inches,  at  a  price  of  ten  cents  per  inch  for  ten  hours'  use,  independent 
of  the  large  amount  needed  by  the  company  in  working  its  own  mines. 

"Aside  from  the  amount  used  in  the  mines,  a  vast  quantity  would  be 
required  for  irrigation.  Nearly  all  the  cities  mentioned  would,  it  is  cal- 
culated, take  more  or  less  water,  Sacramento  alone  being  counted  upon 
for  a  net  annual  revenue  of  $50,000. 

"  The  distance  from  the  lakes  in  the  Sierra  Nevada  to  Sacramento  is 
about  seventy-five  miles,  and  the  total  ditch  and  length  of  pipe  to  con- 
duct the  water  to  the  various  mining  camps  and  the  city  would  cost, 
probably,  $250,000.  With  it  no  further  extended  the  sale  of  water 
would  return  the  whole  outlay  in  a  very  few  years,  with  the  chances  of 
constantly  increasing  sales  in  the  future.  But  the  great  amount  of 
water  owned  by  the  company  will  justify  far  more  extended  works.  It 
is  sufficient  in  quantity,  and  in  such  commanding  position,  as  to  supply 
the  greater  portion  of  the  mining  and  agricultural  wants  of  El  Dorado, 
Amador,  and  Sacramento  Counties,  and,  crossing  the  Sacramento  River, 
can,  if  necessary,  be  carried  to  the  cities  of  Vallejo,  Oakland,  San  Jos6, 
and  San  Francisco." 
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Apart  from  these  more  extensive  and  costly  projects,  a  number  of 
works  of  less  magnitude  have  been  commenced,  and  some  of  them  well 
advanced  for  supplying  the  mines  with  water  in  different  parts  of  the 
State.  A  ditch  of  considerable  magnitude  was  completed  last  summer 
on  the  Klamath,  carrying  water  upon  a  number  of  high  bars  along  that 
stream,  and  giving  j)rofitable  employment  to  several  hundred  men  who 
were  before  idle.  A  San  Francisco  company  are  pushing  forward  a 
large  ditch  in  Tuolumne  County,  designed  to  furnish  water  to  the 
extensive  gravel  deposits  about  La  Grange,  very  little  of  which  could 
heretofore  be  worked  for  want  of  water.  Several  important  enterprises 
of  this  kind  are  also  in  progress  in  Yuba,  Butte,  and  adjoining  counties, 
besides  numerous  works,  some  of  them  of  immense  capacity,  intended 
to  carry  water  upon  the  great  plains  of  the  interior  for  irrigating  pur- 
poses. 

Already  most  of  the  large  sources  of  water  supply,  of  which  there  are 
many  in  the  lakes  and  in  the  streams  having  their  spring  in  the  Sierra 
Nevada  Mountains,  have  been  utilized  and  it  will  not  be  long  before  ail  of 
them  will  be  made  practically  available.  When  this  shall  come  to  pfiss 
there  will  be  presented  such  a  system  of  aqueducts  leading  down  the 
slopes  of  the  Great  Snowy  llange  and  across  the  foothills  and  the  broad 
valleys  at  its  base,  as  will  have  no  parallel  elsewhere  in  the  world. 
Even  now  our  hydraulic  works  are  a  credit  to  our  young  State,  many 
millions  of  dollars  having  been  expended  and  some  masterly  engineering 
displayed  in  their  construction.  As  forming  a  part  of  this  system,  it  will 
ultimately  become  necessary  to  build  many  large  reservoirs,  at  points 
naturally  adapted  to  the  purpose,  for  collecting  the  surplus  waters 
afforded  at  high  stages  of  the  mountain  streams,  and  thence  distributing 
them  as  required  by  the  wants  of  the  miners  during  the  dry  season. 
These  artificial  repositories  can,  in  many  localities  where  there  are  already 
small  lakes  and  natural  basins,  be  easily  constructed,  nothing  more 
being  required  than  building  a  dam  at  their  outlets.  In  this  manner 
an  immense  body  of  water  can,  in  manj^  cases,  be  easily  retained  during 
the  season  of  floods,  equalizing  the  supply  and  keeping  it  up  throughout 
the  entire  year.  In  view  of  future  demands  for  water  these  franchises 
must  come'iu  time  to  yield  large  revenues  and  rank  among  the  most  de- 
sirable properties  in  the  State. 

Encouraging  dr.vel<ypments,  ncic  discoveries,  d-c. — During  the  past  year, 
work  has  been  recommenced  on  many  of  the  mines  in  this  State  upon 
which  it  had,  for  various  reasons,  been  discontinued.  In  nearly  all 
these  cases  the  results  since  obtained  have  been  satisfactory,  showing 
that  the  former  stoppage  was  not  caused  by  want  of  merit  in  the  mines. 

All  through  the  interior  counties  old  and  often-abandoned  claims 
have  been  re-opened  and  idle  mills  started  up  and  operated  with  success, 
raising  the  presumption  that  many  others  now  neglected  would,  in  like 
manner,  warrant  a  resumption  of  operations  upon  them. 

A  large  class  of  mining  claims,  too,  that  had  for  years  struggled  along, 
barely  able  to  sustain  themselves,  are  now,  with  cheapened  material, 
more  reliable  labor,  and  improved  modes  of  working,  yielding  fair  and 
often  munificent  returns.  Among  other  properties  that  ha.ve  long  been 
slumbering,  but  are  soon  to  be  resuscitated,  is  the  famous  Union  copper 
mine,  in  Calaveras  County,  which,  with  the  advantages  of  railroad  trans- 
portation, it  is  believed  can  now  be  worked  with  profit. 

Among  what  may  justly  be  ranked  as  new  discoveries  is  a  description 
of  gold-bearing  deposits  denominated  "  Seam  Diggings,"  and  which,  ac- 
cording to  a  statement  recently  published  in  the  Commercial  Herald,  have 
been  brought  into  notice  through  the  late  explorations  prosecuted  in  the 
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service  of  the  California  Water  Company,  a  considerable  extent  of  them 
having  been  found  along  the  line  of  their  new  works  on  the  divide  be- 
tween the  South  and  Middle  Forks  of  the  American  Eiver,  in  Si  Dorado 
County.  The  formation,  here  covering  a  large  portion  of  two  entire 
townships  traversed  by  the  company's  canal,  consists  of  a  soft,  easily 
disintegrated  slate,  permeated  by  innumerable  small  seams  of  quartz. 
Many  of  these  seams  are  rich  in  free  goM,  and  having  become  thoroughly 
decomposed  through  chemical  and  elemental  action,  the  metal  has  been 
liberated  from  its  matrix,  and  they,  together  with  the  inclosing  slates, 
can  now  be  readily  torn  down  and  washed  away  by  the  hydraulic  pro- 
cess. Some  of  these  slates  have  already  been  successfully  worked  in 
this  maimer,  the  only  hinderance  to  their  extensive  development  having 
been  the  want  of  water.  With  the  quantity  that  the  California  Com- 
pany's ditch  will  be  able  to  supply,  they  will  hereafter  be  worked  on  an 
extensive  scale,  and,  no  doubt,  with  large  profit;  and  as  similar  de- 
posits are  known  to  exist  in  other  portions  of  the  State,  and  so  many 
new  v/ater  projects  are  now  under  way,  there  is  little  question  but  they 
will  add  materially  to  the  future  i>roduct  of  our  California  placers. 

In  the  course  of  the  explorations  recently  carried  on  in  our  old  river- 
beds and  other  of  our  deep-lying  phicers,  it  has,  in  many  x^laces,  been 
found  that,  beneath  what  was  generally  mistaken  for  the  bed-rock,  there 
is  another,  and  sometimes  more  than  one  rich,  gold-bearing  layer  of 
gravel,  adding  a  novel  and  valnable  feature  to  these  deposits.  So  im- 
portant have  these  lower  strata  proved  that  they  will  cause  more  care- 
ful examinations  to  be  made  of  the  apparent  bottoms  of  these  auriferous 
channels  hereafter. 

Large  yields^  strikes^  miggets,  etc. — In  the  month  of  August,  1871,  a 
piece  of  nearly  i^ure  gold,  weighing  04  pounds,  was  reported  by  the 
local  press  to  have  been  taken  from  a  claim  on  St.  Charles  Hill,  near 
the  head  of  Fiddle  Creek,  Sierra  County.  This  report  lacks  confirma- 
tion, and  the  story  is  generally  considered  exaggerated  if  not  apocry- 
phal. 

In  September  a  nugget  worth  $6,000  was  taken  from  the  claim  of 
Bunker  &  Co.,  in  the  State  of  Oregon. 

A  man  named  Fields  in  October  last  took  from  his  claim  on  Kanaka 
Creek,  Nevada  County,  a  piece  of  quartz  gold,  weighing  90  ounces,  and 
valued  at  $1,500.  The  same  man  took  from  his  claim  in  one  day  18 
ounces. 

A  party  of  Chinamen  mining  in  Placer  County,  in  dealing  with  a 
trader  near  their  camp  the  past  summer,  frequently  paid  for  goods  ob- 
tained of  him  with  chunks  of  iiure  gold,  evidently  cut  off  from  a  larger 
piece,  concerning  the  size  of  which  or  the  locality  where  it  was  obtained 
nothing  could  be  learned;  though  from  the  reticence  of  the  parties  hav- 
ing it  in  possession  it  was  generally  supposed  they  had  pilfered  it  from 
some  white  man's  claim. 

Occasionally  some  exceedingly  rich  strikes  have  been  made  during  the 
past  year  both  in  vein  and  placer  mining,  the  clean-ups  in  the  mills  and  hy- 
draulic washings  having  in  some  instances  never  been  surpassed.  At 
several  points  chispas  of  large  value  have  been  picked  up  in  supposed 
worked- out  claims  and  heaps  of  tailings. 

Have  we  diamonds  in  California  f — The  question  of  the  existence  of 
precious  stones  in  California  in  paying  quantities  is  one  which  is  still 
in  doubt.  In  various  parts  of  the  State  agates,  carnelian,  and  the 
stones  of  lesser  value  abound.  Near  Mokelumne  Hill,  in  Calaveras 
County,  in  a  strata  of  an  ancient  channel,  opals  are  found  in  large  quan- 
tities, but  of  inferior  quality.     In  El  Dorado  County  diamonds  have 
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been  found  at  intervals,  but  no  systematic  search  bas  been  made  for 
them.  Mr.  W.  A.  Goodyear,  one  of  the  assistants  of  the  State  Geolog- 
ical Survey,  thus  writes  to  the  Placerville  Democrat  concerning  the  ex- 
istence of  diamonds  in  the  gravel  beds  of  El  Dorado  County : 

One  otlier  point  which  may  he  noted  as  heing  of  some  little  interest  to  the  miners, 
as  a  matter  of  curiosity  if  nothing  more,  although  it  is  no  new  thing,  is  the  occasiouiil 
hnding  of  diamonds  in  the  auriferous  gravel.  From  all  that  I  have  hcen  able  to  learn, 
it  appears  that  not  less  than  ten  or  twelve  diamonds  have  probably  been  found  within 
four  or  live  miles  of  this  town.  And  I  have  no  doubt  that  many  more  have  been  picked 
up  and  looked  at  and  thrown  away,  the  finders  not  knowing  what  they  were.  During 
my  stay  in  El  Dorado  County  I  have  seen  and  recognized  two  of  these  diamonds,  both 
of  which  were  in  the  hands  of  people  who  did  not  know  what  they  were,  but  who  had 
simply  saved  them  as  little  curiosities  on  account  of  their  appearance  and  peculiar 
shape.  For  the  benefit  of  those  who  are  not  familiar  with  the  stone,  it  may  be  stated 
here  that  tbis  peculiar  shape  of  the  diamond  is  one  of  the  easiest  and  most  characteris- 
tic features  by  which  it  may  be  recognized.  The  commonest  shape  of  the  diamond  in 
this  country  is  that  of  a  solid  or  crystal  having  twenty-four  triangular  faces.  And 
another  remarkable  and  easily  distinguished  peculiarity  is  that  these  faces,  instead  of 
being  perfectly  flat,  as  is  generally  the  case  with  the  faces  of  quartz  and  other  crystals, 
are  very  often  cwn-erf,  the  center  of  each  face  being  a  little  higher  than  the  surface 
toward  the  edges.  The  diamond,  moreover,  is  extremely  hard,  and  scratches  quartz 
with  the  greatest  ease.  If,  therefore,  any  one  finds  a  little  white  or  yellowish  white 
crystal  with  twenty-four  of  these  curved  triangular  faces,  and  if  on  trying  it  carefully 
with  a  crystal  of  pure  quartz,  he  finds  that  it  easily  scratches  the  quartz  without  show- 
ing the  least  abrasion  itself,  he  may  be  tolerably  sure  that  he  has  a  diamond.  I  would 
not  recommend  any  one  to  institute  a  special  hunt  for  diamonds,  since  at  best  they  are 
not  remarkably  plenty.  But  it  does  no  harm  and  takes  no  time  to  keep  one  eye 
upon  the  contents  of  the  pan  while  engaged  in  cleaning  up  sluices,  batteries,  &c.,  in 
working  the  gravel,  and  though  it  may  not  pay  to  hunt  for  diamonds,  yet  it  always 
pays  to  pick  them  up  when  yon  do  happen  to  see  them. 

The  State  Geological  Survey. — The  legislature  of  1860  passed  an  act 
appointing  Prof.  J.  D.  Whitney  State  geologist,  and  authorizing  him  to 
make  an  accurate  and  complete  geological  survey  of  the  State.  Prof. 
Whitney  was  engaged  at  the  time  his  commission  reached  him  in  mak- 
ing a  survey  of  the  lead  and  copper  region  of  the  northwestern  States 
under  authority  of  the  legislature  of  Vv^isconsiu.  Haviug  accomplished 
this  duty  he  departed  for  the  new  scenes  of  his  labor  and  arrived  in 
California  during  the  latter  part  of  the  year  1860,  since  which  time  he 
has  been  engaged,  with  the  aid  of  accomplished  and  energetic  assist- 
ants, in  making  a  thorough  geological  examination  of  the  State,  inter- 
rupted, however,  from  time  to  time,  by  reason  of  the  failure  of  the  legis- 
lature to  continue  the  necessary  appropriations  for  the  work. 

The  result  of  his  labors  up  to  the  present  time  has  been  the  publica- 
tion of  a  volume  on  general  geology  embodying  the  results  of  a  jirelimi- 
nary  reconnaissance  of  the  State,  i>ublished  in  1865  ;  two  volumes  on 
paleontology' ;  and  several  maps  illustrating  the  geology  and  topography 
of  the  central  portions  of  the  State,  showing  the  area  and  extent  of  the 
auriferous  deposit,  the  course  of  the  pliocene  rivers,  and  the  course  and 
flow  of  the  lava  streams  which  in  the  higher  Sierra  have  filled  the  an- 
cient rivers.  Two  more  volumes  on  economical  geology  and  mining  are 
now  prepared  and  ready  for  press,  and  their  early  issue  will  depend  on 
the  action  of  the  legislature  of  1871-'72,  which  will  be  called  upon  to 
make  the  necessary  appropriations  for  their  publication. 

The  following  extracts  are  from  the  biennial  report  of  Prof.  Whitney 
to  the  legislature  of  1871-'72 : 

Immediately  after  being  placed  in  possession  of  means  for  continuing  the  survey,  I 
began  to  make  preparations  for  a  more  detailed  survey  and  examination  of  the  most 
important  mining  region  of  the  State,  namely,  the  western  slope  of  the  Sierra  Nevada, 
between  Mariposa  and  Plumas  Counties.  There  seems  to  be  abundant  reason  why 
this  "part  of  the  State  should  be  worked  up  with  great  care,  both  from  a  geological  and 
a  topographical  point  of  view ;  and,  as  it  is  impossible  to  have  a  detailed  knowledge 
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of  the  geology  except  on  a  basis  of  accurate  geography,  I  long  since  commenced  gath- 
ering our  materials  into  shape  with  the  idea  eventually  of  publishing  a  map  of  themining 
counties.  Such  a  map  has  been  partly  prepared,  and  will  be  submitted  to  the  legisla- 
ture, in  order  that  they  may  have  the  means  of  judging  for  themselves  whether  the 
completion  and  publication  of  this  piece  of  our  work  may  be  advisable.  The  already 
warmly  expressed  wishes  of  many  persons  interested  in  mining  throughout  the  State 
seem  to  me  to  point  very  clearly  in  that  direction.  The  map,  as  now  prepared,  is 
about  six  and  a  half  feet  by  four  in  dimensions,  and  covers  an  area  of  about  nine 
thousand  square  miles,  extending  from  Stanislaus  County  on  the  south  to  Plumas 
County  on  the  north.  I  propose,  however,  to  extend  it  in  both  directions,  so  that  it 
may  be  published  in  four  sheets,  each  reaching  across  the  Sierra  from  foot-hills  to  sum- 
mit, and  so  arranged  that  the  sheets  may  be  had  separately,  or  the  whole  combined 
together  into  one  map. 

Immediately  after  the  resumption  of  the  survey,  the  services  of  Mr.  Amos  Bowman 
were  engaged,  and  he  was  directed  to  begin  a  minutelj'^  detailed  exploration  of  the 
mining  belt  of  the  Sierra,  with  the  especial  object  in  view,  however,  of  collecting  all 
the  data  necessarj^  for  a  full  report  on  the  gravel  deposits  worked  by  the  hydraulic 
process.  Mr.  Bowman  took  the  field  in  April,  1870,  Mr.  W.  H.  Pettee  joining  him  in 
July,  and  these  gentlemen  spent  nearly  all  the  remainder  of  the  year  in  Avorking  out 
the  geology  and  mapping  the  detailed  topography  between  the  Yuba  and  American 
Elvers.  In  the  mean  time  Mr.  W.  A.  Goodyear  commenced  on  the  detailed  survey  of 
the  mining  belt  of  the  Sierra  lying  to  the  south  of  the  North  Fork  of  the  American  River, 
and  continued  in  the  field  until  driven  out  by  the  inclemency  of  the  season,  having 
reached  a  point  as  far  south  as  Sutter  Creek,  Amador  County. 

In  the  prosecution  of  this  w^ork  a  large  amount  of  valuable  information  has  already 
been  collected,  both  of  a  geographical  and  geological  character.  It  is  confidently  ex- 
pected that  the  final  elaboration  of  all  our  materials,  with  the  accompanying  maps  and 
sections,  will  exhibit  the  phenomena  of  the  gravel  deposits  of  the  Sierra,  in  regard 
to  which  there  has  been  so  much  discussion  and  such  a  multiplicity  of  opinions, 
in  a  new  light,  and  that  many  difficulties  which  have  hitherto  perplexed  the 
miners  will  be  solved.  It  is  my  desire  that  this  work  should  be  continuously  and 
vigorously  prosecuted,  until  a  full  and  detailed  map  of  the  whole  western  slope  of  the 
Sierra  has  been  prepared,  accompanied  by  a  corresponding  report.  This,  it  is  expected, 
can  be  accomplished  during  the  next  season,  if  the  pecuniary  means  are  forthcoming, 
the  map  and  report  being  completed  during  the  following  winter. 

The  question  how  and  when  the  geological  portion  of  the  survey  reports  shall  be 
published  is  one  that  has  been  much  considered ;  but  in  the  prevailing  uncertainty  in 
regard  to  the  moods  of  the  legislature,  and  the  amount  which  is  to  be  expended  on  the 
survey,  it  has  been  found  impossible  to  answer  it.  Some  persons  have  been  so  unrea- 
sonable as  to  expect  a  geological  map  of  the  State  before  a  geographical  one  was  or 
could  be  got  ready.  As  fast  as  the  sheets  of  the  Central  California  map  are  engraved 
we  shall  color  the  geology  upon  them,  and  we  shall  do  the  same  with  the  map  of  the 
whole  State,  which  will  i^robably  be  colored  in  time  to  be  exhibited  to  the  next  legis- 
lature, during  the  coming  winter,  (1871-72.)  As  soon  as  the  maps  are  ready,  it  will  be 
time  to  prepare  for  the  imblication  of  the  geological  volume  to  accompany  them.  The 
engraving  of  the  sections  necessary  for  this  volume  should  also  be  begun  as  soon  as 
jjossible.  It  is  my  impression  that  the  geological  part  of  our  work  can,  by  condensation 
and  the  use  of  small  tyiie,be  compressed  into  two  volumes,  with  an  accompanying  atlas 
of  maps,  sections,  and  other  illustrations.  It  also  seems,  at  present,  as  if  the  best  divis- 
ion of  the  two  volumes  would  be  to  allot  the  general  geology  to  one  and  the  economi- 
cal geology  to  the  other.  In  that  case  the  first  one  would  contain  a  systematic  descrip- 
tion of  the  geology  of  California,  arranged  in  chronological  order  of  the  formations; 
while  the  other  would  be  devoted  to  a  discussion  of  the  character,  mode  of  occurrence,  and 
value  of  the  useful  mineral  and  metallic  combinations  which  they  contain.  One  volume 
would  be  for  the  use  of  the  scientific  and  general  public;  the  other  for  those  especially 
engaged  in  developing  our  mineral  resources. 

The  labors  of  the  State  Geological  Survey  have  now  reached  a  i^oint 
where  many  practical  advantages  may  be  expected  to  follow  the  publi- 
cation of  the  results  of  their  investigation  relative  to  the  gravel  deposits, 
their  extent  and  mode  of  occurrence,  and  the  causes  of  their  distribution, 
[n  this  investigation,  the  history  of  past  and  present  work  in  the  mining 
region  has  been  carefully  prepared,  and  is  chiefly  valuable  as  an  aid  in 
estimating  the  extent  and  value  of  the  undeveloped  ground  which  yet 
remains.  The  survey  has  already  more  than  paid  for  the  sums  of  money 
expended  in  its  prosecution,  by  revealing  to  the  world  the  almost  inex- 
haustible extent  of  our  mineral  wealth.  Capital  has  thereby  been 
attracted,  and  universal  confidence  in  our  resources  i)revails.     It  is  to 
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be  hoped  tliat  this  useful  work  may  uot  be  stopped  at  tbis  time,  M'hen 
we  are  about  to  reap  the  reward  of  the  patient  aud  careful  labors  of 
Prof.  Whitney  and  his  assistants. 

Meteorology  of  California. — The  meteorology  of  California  has  an  im- 
portant bearing  on  the  general  prosperity  of  the  State,  as  well  in  its 
relations  to  the  mining  interest  as  to  that  of  our  agricultural  prosperity. 
In  future  the  subject  will  have  a  still  greater  interest  on  account  of  its 
relations  to  gold  i^roduction,  in  consequence  of  the  numerous  great 
undertakings  jirojected  or  under  way  for  controlling  the  waters  of  the 
State  aud  economizing  them  for  mining  and  agricultural  purposes,  and 
the  extensive  development  of  our  unworked  gravel  deposits,  which  so 
largely  depend  for  success  on  copious  and  regular  rains. 

The  subject  has  received  careful  attention  for  years  past  on  the  part  of  a 
few  scientific  gentlemen,  who  have,  from  time  to  time,  published  the  results 
of  their  observations  for  the  benefit  of  the  community.  Among  these 
are  Dr.  T.  M.  Logan,  of  Sacramento,  and  Mr.  Thomas  Tennent,  of  San 
Francisco,  who,  for  over  twenty  years,  have  kept  accurate  record  of  the 
rain-fall  at  those  places.  Eeceutly  the  Government  has  established 
branches  of  its  Signal  Service  Department  at  various  points  on  the 
Pacific  coast,  and  their  records  and  observations  will,  in  future,  prove 
of  great  utility  to  the  miner  and  the  farmer,  as  well  as  a  benefit  to 
science  at  large. 

I  select  for  publication  the  table  of  Dr.  Logan,  which  I  prefer  because 
his  observations  are  made  in  the  central  portions  of  the  State,  and  in 
closer  proximity  to  the  mining  region  tban  those  of  other  observers. 
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The  records  of  the  rain-fall  of  the  State  differ  greatly  in  various  local- 
ities, depending  on  the  topography  of  the  country.  In  San  Francisco 
and  in  the  coast  counties  it  appears  to  be  about  twenty  per  cent,  more 
than  in  the  great  valleys  of  the  Sacramento  and  San  Joaquin.  In 
Nevada  City,  at  an  elevation  of  about  2,500  feet  above  sea-level,  the  fall 
of  rain  has  been  more  than  double  that  of  the  valleys.  Higher  up  in  the 
Sierras  deep  snows  fall,  which  do  not  melt  until  late  in  the  summer,  when 
they  furnish  in  a  wet  year  the  supplies  of  water  necessary  to  hydraulic 
operations  and  quartz  mining. 

It  will  be  observed  that  during  the  past  three  years  (1868,  '09,  '70,) 
the  aggregate  rain-fall  has  been  only  38.08  inches,  which  is  but  little 
more  than  that  of  many  single  years,  and  much  less  than  fell  in  any 
other  three  consecutive  years  since  the  settlement  of  California  by  the 
Americans.  The  consequence  has  been  a  material  diminution  of  the 
gold  product  in  the  face  of  a  greater  amount  of  development  and  explo- 
ration. Hydraulic  operations  have  been  almost  suspended,  and  even  the 
quartz-mills  have  been  obliged  to  shut  down  or  run  at  half  their  capac- 
ity for  want  of  water. 

The  present  season,  however,  has  opened  auspiciously,  and  promises 
to  equal  our  best  years  in  the  supply  of  water.  The  rainfall  for  the 
first  three  months  of  the  season,  up  to  end  of  December,  has  reached 
12.02  inches  at  Sacramento.  It  is  now  believed  the  fall  for  the  season, 
October,  1871,  to  May,  1872,  will  reach  thirty-six  inches. 

The  following  table  prepared  by  Mr.  F.  B.  Pilling,  of  the  United 
States  Signal  Service  Corps  of  San  Francisco,  will  show  the  distribution 
of  the  rain-fall  for  December,  1871.  It  will  be  observed  by  comparison 
with  Dr.  Logan's  table,  that  rain-fall  at  San  Francisco  was  3.77  inches 
in  excess  of  that  of  Sacramento  for  same  period. 

Table  shounvg  daily  and  monthly  mean  ofharomefer  and  thermometer;  and  amount  of  rain-fall 

for  the  month  of  December;  1871. 


Date. 

Mean  daily 
bar  0  m  e  - 
ter. 

Mean  daily 
thermom- 
eter. 

Rain- 
fall. 

December   1 

Inches. 
30.36 
30.27 
30.30 
30.38 
31.31 
30.17 
30.16 
30.19 
30.32 
30.  32 
30.31 
30.38 
30.  32 
30.33 
30.  22 
29.87 
29.80 
29.72 
30.12 
30.05 
29.69 
29.91 
29.70 
30.02 
30.17 
30.03 
29.  80 
29.75 
29.76 
30.13 
29.89 

Degrees. 

50 
51 
51 
54 
50 
49 
49 
48 
47 
45 
45 
46 
52 
58 
53 
50 
51 
59 
61 
61 
52 
53 
58 
57 
57 
57 
58 
58 
56 
54 
55 

Inches. 

December   2 

0  10 

December   3 

December   4 

December   5 

December    6 

December   7 

December   8 

December   9 

December  10 .     . 

December  11 

December  12 

December  13 

December  14 

December  15 

December  16 

December  17 

11  O^i 

December  18 

2  83 

December  19 

3  1^ 

December  20 

0.30 
0.91 

December  21 

December  22 

December  23 

o  4g 

December  24 

0.19 

December  25 

December  26 

""6."  04 
1.05 
0.40 
0.82 
n  17 

December27 

December  28 

December29 

December  30 

December  31 

1.70 

Monthly  mean 

30.09 

53 

14  36 
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3Iinmg  inventions  and  improvements. — The  past  year  has  not  been  noted 
for  the  introduction  of  many  new  or  important  appliances  useful  to  the 
mining  industry,  but  several  inventions  have  been  brought  to  a  greater 
degree  of  perfection,  and  are  now  coming  into  more  general  use,  with 
the  most  favorable  results  to  economy  in  mining. 

Hydraulic  machinery. — In  the  gravel  and  hydraulic  mining  regions  of 
the  State,  the  improved  pipes  and  nozzles  for  projecting  a  large  quantity 
of  water  under  great  head  or  pressure  against  the  gravel  banks,  have 
been  thoroughly  tested  and  found  to  be  valuable  accessories  in  the  ex- 
tensive and  economical  working  of  our  auriferous  deposits,  and  may  be 
said  to  have  revolutionized  this  branch  of  mining.  The  pipes  in  general 
use  are  those  of  Messrs.  Oraig  and  Fisher,  of  Nevada  City,  and  Mr.  R. 
Hoskins,  of  Dutch  Flat,  which  are  described  in  the  report  for  1871,  pages 
63  to  65.  I  doubted  last  year  whether  1,000  inches  of  water  could  be 
successfully  thrown  through  one  nozzle  in  hydraulic  mining.  That 
doubt  can  no  longer  be  entertained.  The  Dutch  Flat  Blue  Gravel  Com- 
pany (on  the  Taeff  ground — see  my  last  report,  p.  84)  have  been  throw- 
ing l,liOO  inches  through  a  Hoskins  pipe,  with  432  feet  head,  and  are  now 
constructing  a  pipe  to  throw  2,000  inches.  In  fact,  hydraulic  mining  is 
assuming  proportions  heretofore  scarcely  dreamed  of. 

Quarts-crushing  machinery. — In  quartz-mills  there  has  been  one  inven- 
tion which  possesses  the  merit  of  novelty  in  the  application  of  crushing 
power.  This  is  a  trip-hammer  quartz-crusher,  invented  by  Mr.  J.  D. 
Crocker,  of  Virginia  City,  Nevada,  and  lately  introduced  in  California. 
A  small  five-stamp  crusher  was  exhibited  at  the  mechanics'  fair  of  San 
Francisco  in  September  of  this  year,  and  attracted  much  attention  and 
fiivorable  comment  from  persons  interested  in  mining. 

The  chief  improvement  in  this  invention  consists  in  operating  light 
stamps  on  the  principle  of  the  tilt  or  trip-hammer,  whereby  quick,  sharp 


Ciockei's  Txijp-Hammei:  Quartz  Mill, 

blows  are  made,  with  very  light  stamps,  and  with  less  proportionate 
power,  according  to  weight  of  stamp  and  frequency  of  blows,  than  is 
required  in  operating  heavy  stamps  with  a  direct  lifting  action.  The 
advantage  of  sharp,  quick  blows  with  a  light  stamp,  must  be  obvious  to 
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every  one  who  has  employed  alternately  a  small  light  hammer,  and  a 
heavy  one  for  breaking  quartz  before  a  battery.  The  inventor  claims  a 
decided  advantage  in  his  400  light  blou's  per  minute  over  the  50  to  00 
blows  per  minute  delivered  by  the  usual  GOO-ponnd  stamp.  A  5-stamp 
battery  of  this  construction  strikes  2,000  blows  per  miiinte;  and  while 
the  first  cost  is  greatly  reduced  in  attaining  the  same  crushing  capacity, 
the  power  required  to  run  it  is  also  much  reduced.  The  difference  in 
freight  to  many  places  would  also  be  very  great.  The  machine  is  made 
of  diflerent  sizes,  and  calculated  to  crush  from  7  to  35  tons  per  twenty- 
four  hours,  according  to  size. 

Whatever  may  be  the  results  of  its  practical  working  on  a  large  scale, 
there  can  be  no  doubt  that  it  will  jirove  an  invaluable  invention  on  ac- 
count of  its  lightness,  portability,  and  low  price,  to  those  who  are 
engaged  in  the  experimental  development  of  quartz  claims  in  localities 
where  custom  mills  do  not  exist. 

The  capacity  of  the  most  powerful  mills  in  California  for  crushing 
quartz  is  from  ore  to  one  and  three-quarter  tons  per  day  (24  hours)  to 
each  stamp — the  isual  weight  of  stamp  being  from  000  to  700  pounds^ 
and  the  drops  60  to  90  per  minute.  WhHe  this  method  is  acknowl- 
edged to  be  slow,  it  is  not  i)robable  that  it  will  be  superseded  for  many 
years,  if  at  all;  but  in  the  mean  time  attention  is  being  attracted  to  all 
inventions  which  claim  to  work  greater  amounts  of  quartz  in  a  given 
time  and  at  less  expense  for  cost  of  machinery.  Of  this  character  is'aii 
invention  of  Mr.  T.  E.  Wilson,  known  as  "  Wilson's  Steam  Stamp.'" 
Tlie  principleon  which  this  mill  operates  is  that  of  the  direct  application 
of  steam  to  the  stamp,  the  stem  acting  as  a  piston.  The  best  results 
have  been  obtained  with  70  pounds  of  steam  and  206  drops  per  minute 
for  each  stamp.  The  average  amount  of  ore  which  it  is  claimed  can  be 
crushed  in  a  day  (of  24  hours)  is  23  tons  with  a  No.  6  slot  screen,  and 
the  average  consumption  of  fuel  is  about  one  cord  of  wood  to  10  tons  of 
ore.  As  instances  of  its  ca])acity  we  are  informed  that  some  time  since 
10  tons  and  800  pounds  of  rock  were  crushed  in  eight  hours  and  forty-five 
minutes,  using  only  one  cord  of  oak  wood.  Again,  in  one  run  51  tons 
were  crushed  in  forty-seven  hours,  and  10,800  pounds  in  four  hours  fifty 
minutes  with  68  pounds  of  steam.  Several  of  Mr.  Wilson's  batteries 
are  now  in  operation  in  San  Diego  County  where  they  seem  to  meet 
with  favor.  A  detailed  description  of  this  invention  was  given  in 
the  Mining  Commissioner's  Eeport  for  1870,  page  668,  and  it  is  briefly 
referred  to  here  as  one  of  the  improvements  ai)parently  coming  into  more 
general  use. 

Not  a  year  passes  without  the  invention  and  introduction  of  nu- 
merous devices  for  the  saving  of  fine  gold  and  quicksilver  in  the  tailings 
of  our  quartz-mills.  These  rarely  achieve  any  reputation  outside  of  the 
district  in  which  they  are  invented,  and  many,  after  months  of  experi- 
ment and  trial,  are  rejected  as  useless.  One  of  these  undercurrent 
sluices,  invented  by  Mr.  Evans,  and  lately  iuiproved  by  Dr.  Frey  of 
Sacramento,  is  made  of  cast  iron,  with  transverse  corrugations  on  the  bot- 
tom, semicircular  in  shape,  and  three  inches  deep.  At  the  bottom  of  each 
alternate  corrugation  is  a  narrow  slit  through  which  the  heavier  material 
falls  down  into  another  riffle  below  with  larger  corrugations.  Both 
riffles  are  set  on  the  same  grade,  which  should  be  about  one  foot  in 
twelve.  The  lower  box  is  charged  with  quicksilver.  These  sluices 
do  not  cake,  nor  do  they  require  any  attention  beyond  cleaning  up 
once  a  week.  They  have  stood  the  test  of  use  in  quartz-mills  below 
all  the  contrivances  for  saving  gold,  and  have  made  large  returns  of  gold, 
H.  Ex.  211 3 
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•   silver,  concentrated  sulpbiirets,  and  quicksilver,  that  would  otherwise 
have  been  lost. 


Evans'  andlFrey'S Tlndercurrent  Sluice, 


The  following  is  an  assay  of  tailings  saved  at  the  Ehode  Island  Mills, 
lifevada,  by  these  sluices  during  a  run  of  one  week : 

Gold,  $75.24;  silver,  $70.90;  quicksilver,  250  ponnds  to  the  ton. 

One  of  the  most  important  appliances  in  the  economical  running 
of  quartz-mills  is  Stanford's  Self-Feeding  Apparatus,  which  is  rapidly 
gaining  favor  with  miners  and  millmen.  This  consists  of  a  hopper- 
shaped  box  placed  above  and  in  front  of  each  battery.  The  feed-shovel 
at  the  bottom  of  the  box  is  connected  with  a  lever  and  a  rod,  and  is 
shaken  at  each  blow  of  the  middle  stamp  of  the  battery  by  means  of  an 
upper  tappet  which  strikes  upon  one  arm  of  the  lever.  By  this  means 
motion  is  communicated  to  the  forward  end  of  the  feed-box.  One  man 
can  attend  to  twenty  stamps,  and  the  feeding  is  more  regular  than  by 
hand,  and  materially  increases  the  crushing  capacity  of  the  mill.* 

Cement  and  gravel  mining  by  machinery. — The  process  of  treating  hard 
cement  and  gravel  by  grinding  and  friction,  instead  of  crushing  under 
stamps,  was  introduced  several  years  since  by  Captain  J.  B.  Oox,  who 
invented  for  this  purpose  the  machine  known  as  the  "  Cox  Pan."  This 
invention  was  intended  to  supersede  the  use  of  stamp-mills,  by  which 
method  the  bowlders,  rarely  containing  gold,  were  necessarily  crushed 
under  the  stamps  at  a  great  waste  of  time  and  power.  This  invention 
was  not  for  a  time  leceived  with  favor,  and  in  some  cases  was  rejected 
after  trial;  but  recent  practical  workings  with  the  machine,  since  some 
improvements  have  been  made,  and  after  some  changes  in  tlie  manner  of 
feeding,  have  demonstrated  its  utility  and  economy  in  the  woiking  of 
hard-cemented  gravel.  This  ])an  is  about  five  feet  in  diameter  and  two 
feet  in  height,  and  is  in'tended  to  hold  a  charge  of  half  a  ton,  or  from 
1,000  to  1,200  pounds.  The  rim  of  the  pan  is  made  of  boiler-iron,  and  it 
has  a  perforated  cast-iron  bottom,  throngh  which  the  finer  sand  and 
auriferons  material  fall  into  the  sluice-boxes  or  other  gold  saving  appli- 
ances.    The  bowlders  and  large  i)ebbles,  which  constitute  so  large  a  pro- 

*  On  tlie  other  hand,  some  of  the  most  experienced  milhnen  in  California  prefer 
feeding  the  hatteries  by  hand  to  any  form  of  automatic  apparatus.  The  self-feeders, 
they  say,  may  be  superior  to  careless  or  unfaithful  workmen  ;  but  a  skillful  feeder  can, 
if  he  chooses,  by  giving  to  each  stamp  at  exactly  the  right  instant  exactly  the  amount 
of  rock  it  requires,  increase  the  capacity  of  the  battery  to  an  extent  which  more  than 
compensates  for  the  extra  outlay  in  -wages. — E.  W.  K. 
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portion  of  the  cemented  gravel,  are  discharged  at  intervals  through  a  sec- 
tion of  the  bottom  of  the  p;in,  which  is  opened  like  a  trap-door,  by  means 
of  a  lever,  when  they  have  accumulated  to  such  an  extent  as  to  retard  the 
grinding  and  pulverizing  of  the  cement  in  the  pan.  Four  revolving- 
arms  are  attached  to  a  shaft  which  passes  perpendicularly  through  the 
center  of  the  pan.  On  these  arms  are  fastened  the  steel  teeth  (in  appear- 
ance like  plowshares)  which,  in  the  ra[)id  revolution  of  the  arms, 
break  up  the  cemented  gravel.  An  abundant  supply  of  water  is  dis- 
tributed while  the  pan  is  in  motion,  and  materially  aids  in  the  disintegra- 
tion of  the  gravel.  Better  results  are  claimed  when  the  pan  is  fed  con- 
tinuously instead  of  by  charges,  which  was  the  practice  on  its  introduc- 
tion. Details  of  the  workings  of  this  process  will  be  found  in  the  present 
report,  in  the  matter  descriptive  of  gravel  operations  near  Jamestown, 
Tuolumne  County,  and  at  Dutch  Flat,  Placer  County. 

Device  for  transportation  of  ore  in  mountainous  regions. — Mineral  coun- 
tries are  nearly  always  mountainous,  and  the  transportation  of  ores  from 
the  mine  to  an  available  mill-site  or  location  for  a  furnace  frequently 
requires  a  large  outlay  of  money  in  the  construction  of  a  wagon-road  or 
tramway,  and  a  consequent  expense  in  the  hauling  and  transportation  of 
ores,  w  hich  prevent  the  profitable  working  of  mines  so  situated.  In  order 
to  obviate  this  difficulty,  Mr.  A.  S.  Hallidie,  of  San  Francisco,  has  per- 
fected an  invention  which  he  terms  an  "Endless  Wire-Rope  Way,''  a 
model  of  which,  on  a  practicaf  working  scale,  was  exhibited  in  the  fair 
of  the  Mechanics'  Institute  in  San  Francisco,  in  September,  1871. 

This  invention  is  one  which  promises  to  materially  facilitate  the 
working  of  quartz  and  other  lodes  located  at  inaccessible  points,  or 
where  it  is  dii3icult  to  transport  the  ores  from  the  ledge  to  the  mill. 
It  can  be  used  at  such  locations  for  the  deliver^'  of  material  or  ores  in 
mountainous  places  or  deep  gorges;  from  the  shore  to  vessels  in  the 
offing;  for  working  up  hill  and  down,  and,  where  there  is  much  descent, 
for  economizing  the  power  thus  obtained  by  gravitation  for  any  desired 
purpose.  The  invention  consists  in  the  use  of  endless  iron  or  steel  wire 
ropes,  supported  on  peculiar  sheaves,  placed  on  i^osts,  actuated  by  the 
gravity  of  the  descending  loads.,  or  by  an  engine  attached  to  a  grip- 
pulley.  The  function  of  the  grip-pulleys  is  to  hold  the  rope  so  as  to 
i)revent  its  slipping  in  the  groove.  In  general,  the  dilierence  in  altitude 
between  the  mill  and  the  mine  is  sufficient  to  obtain  by  gravitation  quite 
an  amount  of  power,  which  is  transmitted  by  the  grip-i5ulleys  for  what- 
ever purpose  it  is  required,  (and  where  there  is  no  power  obtained  in 
this  manner,  it  is  given  by  a  steam-engine.)  The  receptacles  are  small, 
self-dumping  boxes  which  contain  from  50  to  150  pounds  of  ore  or  other 
material.  The  rope  travels  two  hundred  feet  per  minute;  the  posts 
with  the  bearing  pulleys  on  are  usuall;\  two  hundred  feet  apart,  the 
hooks  holding  the  ore-sacks  being  placed  about  tifty  feet  apart,  and 
holding  one  hundred  and  fiity  pounds  of  ore  each.  The  rope  is  actuated 
by  steam  or  water  power  whenever  there  is  not  sufficient  descent  to 
run  it  by  the  gravitation  of  the  descending  loaded  carriers.  In  any 
event  it  is  better  to  connect  with  the  motive-power  by  gear,  so  as  to 
secure  uniformity  of  speed.  The  amount  of  ore  delivered  being  four 
sacks  of  one  hundred  and  fifty  pounds,  making  six  hundred  pounds 
per  minut^,  or  30,000  pounds  per  hour,  or  one  hundred  and  eighty  tons 
per  day  of  ten  hours.  This  can  be  increased  or  diminished  at  will.  The 
cost  of  delivering  the  ore,  including  wear  and  tear  of  machinery,  interest 
on  outlay,  and  running  expense,  is  about  twenty-five  cents  per  ton  per 
mile.  The  cost  of  constructing  such  a  line  is  from  $4,500  to  $7,000  per 
mile,  according  to  the  topography  of  the  country.     By  its  use  material 
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can  be  transported  from  a  higfher  to  a  lower,  or  from  a  lower  to  a  higher 
point.  In  the  last  case,  power  must  be  api)lied,  which  can  be  done 
directly  from  a  stationary  engine  at  one  end  by  means  of  the  grip-pulley; 
in  the  first  case,  often  no  extra  power  will  be  needed,  the  gravity  of 
the  descending  loads  being  suflicieut  to  keep  the  rope  in  motion.  Similar 
inventions  have  been  made  before,  and  the  merit  of  this,  therefore, 
depends  on  the  peculiar  construction  and  adaptation  to  the  wants  of 
the  localities.  One  can  readily  see  the  great  many  advantages  that 
this  method  possesses,  from  the  fact  that  it  requires  neither  road  to  be 
built  nor  expensive  machinery;  that  it  can  be  run  at  all  seasons  of  the 
year,  even  when  there  are  five  or  eight  feet  of  snow  on  the  ground;  that 
it  can  be  rapidly  and  cheaply  constructed  in  the  worst  possible  country ; 
and  that  when  there  is  sufQcient  grade,  not  only  does  it  run  itself  by 
gravitation,  but  produces  a  motive  power  at  both  ends  of  the  line. 
Eiunniug  at  four  miles  per  hour,  the  boxes  "are  carried  down  at  one  side 
of  the  posts  and  up  the  other,  400  to  the  mile,  each  delivering  fifty 
pounds  of  ore,  or  ten  tons  per  hour,  and  they  can  be  run  twenty-four 
hours  per  day.* 

Faid's process. — The  "electric  dry  amalgamating  process,"  introduced 
by  Mr.  Almarin  B.  Paul,  of  San  Francisco,  has  been  tested  in  a  number 
of  localities  within  the  past  two  years ;  and  though  the  reports  of  its 
value  vary,  it  is  but  fair  to  say  that  the  inventor  has  received  many 
•certificates  of  a  very  positive  and  favorable  character.! 

*Tliis  device  is  more  fully  described  in  a  separate  chapter  of  the  present  report,  q.  v. 
tThe  latest  in  date  of  these  is  given  herewith  : 

'  Dux  Glen,  Nevada,  March,  1872. 

Mr.  Almahix  B.  Paul — Sir:  Yours  asking  for  statement  of  tests  made  at  Spragne  & 
Co.'s  new  mill  at  this  jiJace  is  received,  and  we  hero  cheerfully  com])ly  as  follows:  We 
reduced  22  tons  of  ore  from  the  Auburn  mine,  owned  by  Messrs.  Wright  &  Weutworth, 
containing  besides  gold  and  silver,  magnetic  iron,  carbonate  oxide,  and  sulphuret  of 
lead,  and  has  always  been  considered  of  a  very  refractory  nature.  The  22  tons  worked 
by  your  process  paid  §107  per  ton.  Eleven  tons  of  same  ore  worked  in  pans  jiaid  $53 
l)er  ton.     The  bullion  from  your  process  runs  as  high  as  989-1,000  line. 

We  also  worked  the  tailings  of  a  lot  of  20  tons  of  ore  from  the  Monroe  mine,  which 
ore  in  the  first  instance  was  reduced  by  battery  and  pan  jirocess,  at  Essex  Mill,  and 
paid  $8.14  per  ton.  The  tailings  from  this  lot  yielded  by  your  process  $293.27.  The 
bullion  jier  battery  and  pan  working  was  584  line ;  by  your  process,  as  per  certifi- 
cates of  San  Francisco  Assaying  and  Refining  Works,  was  9150  hue.  The  loss  of  mer- 
cury was  less  than  half  a  pound  per  ton. 

We  also  made  a  test  on  a  small  lot  of  iron  sulphurets  from  Monroe  mine,  very  closely 
concentrated,  and  which  had  been  jireviously  worked  by  battery  and  pan  amalgama- 
tion, and  which  had  been  sal  ted, oxidized,  and  worked  several  times  previously— each  time 
yielding  some  low-grade  bullion.  This  lot  was  treated  by  your  process,  and  to  our  lustou- 
ishment  obtained  more  metal  in  value  than  we  had  gained  by  all  the  several  previous 
working,  though  very  carefnlly  don'e.  The  bullion  by  last  working,  as  per  certificate 
of  California  Assay  office,  was  999-1,000  hue. 

We  have  no\>^  commenced  on  the '•  Lang  Syne"  ore,  from  a  mine  belonging  lo  the 
''  Great  Central  Mining  Company  of  San  Francisco,"  the  results  of  which  speak  more  for 
your  process,  and  the  great  revolution  the  system  is  likely  to  inaugurate,  and  of  its  inesti- 
mable value,  than  any  tests  we  can  give  you.  That  you  may  fully  understand  this  we 
must  particularize. 

In  1863-'4-'5,  the  Lang  Syne  mine  was  worked,  and  in  1864  a  mill  erected  for  reduc- 
tion of  its  ores,  and  over  $100,000  expended  and  lost.  The  ore  could  not  be  made 
to  pay. 

The  operation  was  pronounced  a  failure,  and  the  mill  removed.  Tests  of  ten  and 
twenty  tons  were  also  worked  at  theEssex  Mill,  having  all  the  then  modern  improvements, 
with  like  unsatisfactory  results.  The  mill  just  erected  for  the  working  of  your  process 
is  built  upon  the  same  spot  where  the  ohl  mill  stood.  We  have  now  worked  a  number 
of  tons  of  a  class  of  ore  of  which  there  are  hundreds  of  tons  in  sight,  with  the  result 
of  $30  per  ton  and  bullion  966  fine,  being  more  than  double  the  result  obtained  in  the 
other  mills. 

The  same  renewed  life  which  this  locality  has  received  through  the  introduction  of 
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The  process  and  machiuery  are  described  iu  Mr.  PauFs  circular  as 
follows : 

I  start  out  witli  the  idea,  speaking  only  of  mill  ores,  that  the  precious  metals,  in 
bulk  of  value,  are  in  the  most  simple  but  delicate  conditions,  and  require  thoroughucss 
iu  reduction,  caie,  and  chemical  affinities,  to  unlock.  That  iu  their  metallic  state  they 
are  incased  in  their  matrix  in  atoms  so  minute  that  the  word '"intinitesimar"' hardly 
expresses  the  fineness.  To  meet  these  conditions  it  requires  thorough  pulverization, 
then  delicacy  iu  preparation,  amalgamation,  and  precipitation.  You  Trill  understand 
by  this  that  as  far  as  gold  ores  go — excepting  the  advantages  of  calcination — I  regard 
desuli)lnn;ization,  with  all  its  ai)pliauces,  as  an  unprolitable  expenditure  of  time  and 
mouey,  and  often  complicating  nature's  simplicity.  I  would  further  add  that  chlori- 
uation  is  only  an  expensive  mode  of  getting  a  high  percentage  of  gold,  which  can  be 
obtained  by  the  perfect  working  of  this  system,  at  less  than  half  the  expense. 

In  all  ores  are  gaseous  and  refractory  substances,  atmospheric  or  other  films,  whicli 
coat  the  metal  and  create  repulsion  between  it  and  the  mercury.  An  increase  of  these 
repulsive  elemeut.-i  takes  place  where  the  grinding  of  ore,  iron,  and  mercury  are  car- 
ried on  together.  There  is  sufficient  evidence  to  establish  this  jioint — every  iutelligerit 
miner  has  experienced  it.  I  must,  however,  for  the  less  experienced,  quote  from  one 
in  high  authority,  (Overman,  ji.  280:)  "'All  metals  appear  to  have  a  tendency  to  float 
in  water,  when  in  line  particles,  some  luore  than  othdrs.  This  is  caused  by  a  particle 
of  gas,  either  air  or  water  gas,  adhering  to  the  particles  of  metals,  which  causes  it  to 
be  light  and  float.     Precious  metals  appear  to  possess  more  of  this  quality  than  others." 

Again,  the  same  author  says  :  ''  Gold  is  by  far  heavier  than  silex,  but  we  may  observe, 
by  means  of  a  microscope,  a  multitude  of  fine  particles  of  gold  suspended  in  watei", 
when  we  cannot  detect  the  slightest  particle  of  silicious  matter."  To  sum  up,  as  h;i8 
been  well  expressed  by  another:  "We  have  too  long  attempted  to  do  by  brute  force 
what  must  be  done  witli  care  aud  the  gentle  persuasion  of  affinities." 

The  practical  working  of  the  process  is  as  follows:  The  ore  is  first  heated,  dried, 
then  reduced  dry  by  such  machiuery  as  best  suits  the  views  of  parties  and  accomplishes 
the  object  of  bringing  the  ore  to  the  fineness  of  No.  14  wire  cloth.  The  crushed  ore  is 
then  conveyed  to  an  iron  pulverizing,  preparing,  aud  self-discharging  barrel,  where  it 
is  pulverized  to  flour  in  fineness  and  prepared  for  amalgamatiou,  under  heat.  By  heat, 
friction,  and  chemicals,  it  is  put  in  what  is  termed  an  infinitesimal,  electrical,  live,  and 
pure  condition.  Thus  there  is  a  combustion  of  all  gases,  destruction  of  rebellious  lilms, 
aud  expulsion  of  atujospheric  dampuess,  instead  of  which  are  created  the  greatest  activ- 
ity, attraction,  and  cohesion  between  the  precious  metals  only  and  the  mercury. 

The  ore  thus  prejjared  being  so  fine  and  light,  and  the  metal  to  be  operated  upon 
infinitesimal,  the  question  now  comes  how  to  produce  eftectual  contact  for  amalgama- 
tion. To  meet  this  point  the  ore  is  conveyed  in  its  dry,  heated,  prepared,  and  electri- 
cal conditiou  to  an  iron,  wood,  or  earthen  cylinder,  to  which  is  added  from  20  to  25  per 
cent,  iu  weight  of  mercury.  The  condition  of  the  ore  raises  the  temperature  of  the 
mercury,  lessens  its  density,  increases  its  volume,  and  the  result  is,  the  ore  and  mercury 
play  together  like  water,  aud  create  the  most  thorough  and  complete  intermingling. 
So  perfect  is  the  blending,  that  on  examination  with  the  naked  eye  hardly  a  particle 
of  mercury  is  disclosed,  notwithstanding  tlie  percentage  to  ore  is  so  large.  The  mer- 
cury, in  this  finely-divided  state,  haviug  been  in  continuous  motion,  rolling  over  and 
over  on  the  surface  and  through  the  entire  mass  during  the  one  hour  given  for  amal- 
ganuition,  it  is  reasonable  to  suppose  has  eftectually  done  its  work,  and  that  the  precious 
luetals,  no  nuitter  how  fine,  cannot  escape  a  contact  iu  this  searching. 

The  harmony  created  between  precious  metals  aud  mercury  is  fiuely  illustrated  by 
the  fact  that  the  baser  metals  are  placed  in  antagonism,  and  consequently  leave  the 
mercury  free  from  the  fouling  or  sickening  properties  of  the  ore,  no  matter  what  it  con- 
tains.   It  will  be  observed,  too,  that  every  infimtesimal  particle  has  had  its  weight 

your  radically  improved  system,  we  are  certain   can  be  extended  to  others  similarly 
situated  by  tlje  introduction  of  your  mills. 

We  will  add  that  we  have  no  difficulty  in  saving  the  mercury,  and  assert  that  the 
loss  on  all  ores  can  be  bronght  within  tliat  of  pan  amalgamatiou,  and  ordinarily  very 
cousiderably  less.  Under  all  circumstances  it  is  bright,  active^  aud  pure,  aud  is  need 
over  and  over  again  without  any  cleausiug  or  retorting. 

Your  self-feeding  and  self-discharging  pulverizing  barrel  is,  without  exception,  one 
of  the  most  complete  reducers  that  we  have  ever  seen.  Its  capacity  is  fully  equal  to 
your  estimates  of  it,  receiving  ore  from  No.  14  wire  cloth. 

The  pulverizing  of  ore  by  quartz,  instead  of  iron,  is  not  only  cheaper  but  much  better. 

If  desirable,  we  will,  at  any  time,  give  results  of  our  working. 

Yours,  SPEAGUE  &  CO. 

CHARLES  D.  SMYTH, 
Superintendent  of  Sprague  ^-  Co.'s  Mill,  also  Great  Central  M.  Co.'s  Mines. 
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iuoreased  by  contact  with  mercury,  besides  being  placed  in  a  state  to  receive,  more 
actively,  the  precipitating  element. 

The  operation,  it  will  be  admitted,  is  so  far  perfectly  done,  and  the  next  question  is 
the  separating  of  this  mingled  mass.  To  accomjdish  this,  the  ore  from  the 'amalgamat- 
ing barrel  is  discbarged  into  a  large  wooden  settler,  of  especial  construction,  and  where 
water  for  the  first  time  is  introduced.  The  greater  portion  of  mercury,  carrying  the 
X^recious  metals,  is  soon  precipitated  and  collected  for  drawing  olf  into  a  receiver.  The 
lighter  portions  of  mercury  and  metal,  in  due  time  are  drawn  oft"  into  an  electric  set- 
tler, w^here  they  are  precipitated  by  electricity  upon  the  principle  of  electro-plating, 
excepting  there  is  no  adherence  of  metal  or  mercury,  both  of  which  are  drawn  off 
together.  The  residue  is  then  allowed  to  flow  oft"  as  wastage,  or,  if  desired,  for  con- 
centration of  base  metals.  A  one-thousaud-pouud  charge  is  worked  every  hour,  and 
yet  every  oue-thousand-pound  charge  has  over  four  hours  of  varied  treatment. 

It  will  be  observed  that  though  considerable  mercury  is  used,  it  does  not  involve 
having  so  large  an  amount  on  hand  as  at  first  thought  would  seem,  in  consequence  of 
its  being  in  continuous  use. 

There  are  other  essential  points  of  equally  practical  character,  but  which  are  only 
given  to  those  \Yho  engage  in  working  the  process.* 

Cost,  weight,  and  expense  of  working. — By  way  of  giving  definite  data  as  to  ex- 
pense of  machinery,  I  will  contract  to  furnish  in  San  Francisco,  until  further  notice, 
all  material  (outside  of  power  and  timber)  requisite  for  worliing  according,  and  up  to 
my  idea,  which  embraces  crushers,  imlverizing,  preparing,  and  amalgamating  barrels, 
electric  settlers,  coucentrators,  shafting,  gearing,  pulleys,  belts,  boxes,  bolts,  copper, 
zinc,  conveyers,  and  bolters,  as  follows  : 

For  mill  of  l^-ton  capacity  per  24  hours $\,  000 

For  mill  of  3-ton  capacity  per  24  hours 1, 750 

For  mill  of  6-tou  capacity  per  24  hours 3,  000 

For  mill  of  12-tou  capacity  per  24  hours 5,  f^OO 

For  mill  of  24-ton  capacity  jjer  24  hours 10,  000 

Royalty  is  included  in  the  above  figures.  Or  parties  can  have  the  machinery  built 
on  my  order  and  after  my  plans,  at  such  fodnderies  as  best  suit  their  business  and  local 
relations,  by  allowing  my  charges  for  patents,  which  are  set  at  low  figures,  as  the 
aJ>ove  estimates  show. 

By  way  of  further  insight,  I  give  the  following  as  a  close  tliongh  approximate  esti- 
mate of  weight,  power,  cost  per  ton  of  working.  Of  course  these  figures  vary  according 
to  lecality,  wood,  and  labor : 

Weight.  Power.    Cost  per  ton  of  working. 

U-tonmill 2tV  tons.  5-horse.         $7  50  to  .f  10  00 

3-ton  mill 4^  tons.  S-horse.           5  00  to      7  50 

G-ton  mill 7    tons.  15-horse.           4  00  to      6  00 

12-ton  mill 12    tons.  25-horse,           3  50  to      4  50 

24-toumill 24    tons.  45-horse.           3  00  to      4  50 

The  putting  up  of  machinery  is  not  expensive,  it  being  mainly  framing  timber, 

letter  no  objections  to  stamp  batteries;  on  the  contrary,  for  larger  mills  tlie  addi- 
tional cost  has  an  equivalent  for  work  executed  for  pulverizers. 

Stamping  macliinery  of  mills  already  erected  can  at  a  small  expense  be  changed  to 
answer  my  purpose  as  reducers. 

The  principal  objection  heretofore  urged  against  dry  working  is  dust.  This  I  have 
overcome  by  using  incased  batteries  or  crushing-machines,  then  pulverizing  ore  in  in- 
cased barrels,  which  are  both  self-feeding  and  self-discharging.  From  this  barrel  the 
ore  is  conveyed  mechanically  and  deposited  in  another — tire  amalgamating  barrel — 
which  is  closed  during  the  operation  of  amalgamating.  Fr<nn  this  it  is  delivered  into 
a  closed  hopjier,  and  from  thence  gradually  into  settlers,  all  being  performed  with  au 
ease  and  cleanliness  not  fotiud  in  any  mode  of  working. 

The  -system  has  a  great  advantage  where  water  is  scarce,  as  the  capacity  of  machinery 
may  be  rated  according  to  the  amount  of  water  for  power.  Mill-owners  having  their 
own  ideas  as  to  what  machinery  is  best  suited  to  their  wants  and  circumstances,  and  as 
some  may  desire  single  portions  which  make  up  the  process  as  a  whole,  to  accommo- 

*  This  description  is  not  snfticiently  definite  to  permit  a  discussion.  The  theoretical  oxpl.inations  are 
partly  unintelligible  and  partly  untenable.  The  production  of  very  fine  bullion  is  not  of  itself  a  jn'oof 
of  thorough  extraction,  but  rather  an  indication  to  the  contrary,  particularly  iu  silver  ores.  I  am 
inclined  to  ascribe  any  practical  success  which  the  process  may  have  achieved,  to  tlie  fine  dry  crushing, 
the  use  of  chemicals,  and  the  large  quantity  of  mercury  continually  employed.  But  all  niillmen  know 
that  these  methods  have  their  drawbacks,' in  cost,  inconvi^nicuce.  and  otlier  resi)ects.  I  have  never 
seen  a  thorough  discussion  of  the  (■conomical  results  (jf  this  process;  and  tlinngh  I  am  pre])ared  to 
believe  that  it  may  bo  advantageous,  under  certain  circtiiustances.  the  lOaims  in  its  behalf,  tliat  it  in- 
volves sordo  novel  electrical  action,  and  tliat  it  works  cqnally  well  for  all  ores,  no  matter  what  base 
metals  they  contain,  are  undoubtedly  without  foundation. — li.  W.  II. 
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diitc  these  views,  I  will  sell  separately  electric  settlers  siugly  or  in  pairs,  (as  tliey  slionld 
})r()perly  go.)  These  settlers  precipitate  llonr  mercury  ami  metal,  by  the  agency  of 
electricity,  and  at  any  time  within  ten  mmntes  can  be  cleaned  up  quite  thuroufjlily 
tvithoitt  stopping  maeldnei-ij .  The  action  of  electricity  has  a  remarkable  cleansing 
effect  upon  mercury.  Their  efficiency  in  this  respect  is  such  that  where  ores  contain 
sickening  properties,  they  will  soon  pay  for  themselves.  They  are  als©  admira))ly 
adapted  for  working  slums  from  mills;  and  for  gathering  the  flonr  mercury  therein 
they  are  superior  to  anything  ever  introihiced. 

The  self-feeding  and  self-discharging  pulverizing  barrel  is  another  desirable  article. 
It  is  well  Understood  by  quartz  miners,  that  down  to  a  certain  size,  stamps  or  crushers 
are  the  most  eflicient  reducers ;  but  for  reduction  to  a  powder  at  a  practical  expense, 
great  difficulty  has  been  experienced,  on  account  of  slowness  and  large  power  required. 

In  these  barrels  these  defects  are  remedied  in  consequence  of  making  it  both  self- 
feeding  and  self-discharging. 

It  takes  but  little  power,  comparatively,  from  the  fact  that  but  little  ore  is  required 
at  a  time,  it  going  in  at  the  ratio  at  which  it  is  discharged. 

Again,  on  account  of  there  being  a  less  amount  of  ore  at  a  time  for  reduction,  a  less 
anu)unt  of  reducing  iron  is  required.  Again,  more  work  is  executed  at  less  expense, 
from  the  fact  that  ore,  as  soon  as  reduced  to  its  given  fineness,  is  out  of  the  way,  leaving 
no  idle  work  to  be  done.  This  barrel  can  be  made  of  any  size  to  work  from  one  ton  to 
twenty  tons  per  day,  and  to  reduce  to  any  given  fineness  from  No.  20  wire-cloth  to  100. 
It  is  nurde  for  strength  mid  work,  and  will  reduce  faster,  cheaper,  and  with  less  expense 
for  wear  and  tear,  than  any  class  of  pulverizing-machinery.  In  fact  I  am  convinced 
that  where  j)ower  is  no»  expense,  tln'  cli(>ai)est  way  of  reducing  quartz  below  a 
given  fineness  is  by  attrition,  and  making  quartz  reduce  quartz,  in  these  self-feeding 
and  self-discharging  pulverizing  barrels. 

This  svsteni  is  secured  by  four  letters-patent,  issued  June  29,  1869  ;  October  19, 1869; 
April  5,  1870;  May  10,  1870. 

AmJ)ler''s  hloicpipe  furnace. — This  apparatus  was  patented  during  the 
year  by  Mr.  Stephen  S.  Ambler,  of  Monitor,  Alpine  County,  California. 
It  has  not  yet  been  successfully  put  in  practice,  though  several  furnaces 
of  the  kind  are  reported  as  in  course  of  construction  in  California  and 
Nevada.  The  following  description  is  taken  substantially  from  the  Sci- 
ejititic  Press  of  San  Francisco. 

The  main  principle  in  this  furuace,  which  differs  from  those  of  ordi- 
nary constructiou,  is  that  a  stream  of  heated  air  is  passed  into  the  ore 
without  any  loss  of  oxygen  by  combustion,  and  that  the  wood  is  con- 
verted into  charcoal  before  it  reaches  the  fires,  to  be  used  as  fuel.  These 
are  two  important  points.  Generally  when  air  is  introduced  it  passes 
through  the  fire,  thereby  losing  a  large  proportion  of  its  oxygen ;  by 
the  use  of  this  furnace  all  of  it  is  utilized,  from  the  fact  that  it  is  merely 
heated,  not  burned.  This  excess  of  oxygen  prevents  concentration  or 
melting  of  the  sulphurets  in  the  cylinder,  another  point  of  great  impor- 
tance. When  the  ore  contains  a  large  proportion  of  sulphurets,  the 
heated  air  may  be  passed  over  it  by  means  of  the  blower  and  pipe  and 
thej^  may  become  more  completely  oxidized,  whereas  if  only  a  small  pro- 
portion of  sulphurets  are  present,  the  air  can,  by  means  of  the  dampers, 
be  turned  under  the  grate  into  the  fire.  These  draught  can  be  regulated 
at  will  to  .throw  either  all  or  a  certain  portion  of  the  air  in  the  direction 
required,  either  into  the  fire  or  the  revolving  cylinder  containing  the 
ore,  according  to  the  class  of  ore  under  treatment.  The  hot-air  cham- 
ber is  arranged  so  as  to  permit  the  introduction  of  a  jet  of  steam,  or  of 
w^ater  which  is  instantl.y  converted  into  steam,  and  aid  in  the  decompo- 
sition of  certain  classes  of  ores. 

In  order  to  explain  this  more  fully,  reference  is  made  to  the  accom- 
panying cuts,  of  which  Fig.  1  is  a  side  elevation,  and  Fig.  2  a  i)liin. 

J.,  represents  the  furnace,  constructed  of  brick  in  the  usual  man- 
ner which  is  provided  with  a  grate  over  the  lower  door,  and  above 
which  is  the  carbonizing  chamber,  IJ.  •  This  chamber  is  kept  con- 
stantly filled  with  wood  which  is  fed  through  the  upper  door,  C.  When 
the  doors,  C  and  D,  are  closed,  the  wood  in  the  upper  part  will  be  car- 
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bonized  or  converted  into  charcoal,  and,  as  the  fire  below  burns  out, 
the  charred  or  carbonized  wood  will  settle  down  and  continually  feed 
the  fire.  At  the  back  of  the  chamber,  U,  is  a  hot-air  chamber,  i\  into 
which  the  heat,  gases,  and  fiame  from  the  chamber,  U,  and  also  steam. 


Ambler's  Blow-Pipe  Furnace. 

when  desirable,  pass  through  the  flue,  g.  A  blast  pipe,  h,  enters  the 
chamber,  F,  at  about  an  equal  height  with  the  flue,  g,  while  a  branch- 
pipe,  i,  passes  to  the  front  and  enters  the  chamber,  _EJ,  so  as  to  deliver 
its  blast  directly  under  the  fire  in  the  grate.  The  blasts  from  these 
pipes  are  regulated  by  dampers,,;,/.  When  the  damper  of  the  pipe,  Ji, 
is  closed,  and  the  damper,  /,  opened,  the  blast  will  be  delivered  upon 
the  grate,  and  a  reducing  flame  produced  which  will  pass  through  theflue, 
(/,  into  the  chamber,  F,  and  when  the  damper,  j,  is  opened,  oxygen  will 
be  supplied  to  the  revolving  cylinder,  K,  which  contains  the  ore,  through 
the  chamber,  -F,  and  an  oxidizing  heat  produced.  In  communication 
with  the  chamber,  F,  opposite  the  blast-pipe,  k,  is  the  revolving  cylin- 
der, K,  into  which  the  ore  is  fed  through  the  hopper,  L,  so  that  as  the  ore 
meets  the  blast  and  heat  from  the  chamber,  F,  it  will  be  carried  into 
the  revolving  cylinder,  and  there  subjected  to  heat  and  roasted  while 
passing  through.  In  connection  with  the  furnace.  A,  and  revolving 
cylinder,  E,  is  the  dust-chamber,  B.  The  heavy  ore  passes  from  the 
cylinder,  K,  into  this  chamber,  and  is  taken  away  from  the  doors  below. 
The  light  dust  is  carried  by  the  current  of  air  against  the  revolving  per- 
forated disks  in  0,  one-half  of  which  are  submerged  in  water.  These 
disks  permit  the  passage  of  air,  but  the  wet  surfaces  catch  the  dust, 
which,  by  the  revolution,  is  carried  under  the  water  and  washed  off  into 
the  vat  below,  where  it  can  be  taken  out  when  required. 

The  process  of  feeding  the  wood  into  the  closed  chamber,  where  it 
may  be  subjected  to  heat  without  air,  is  an  important  improvement,  and, 
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as  can  be  seen,  it  will  descend  to  the  fire  as  it  is  needed.     The  cylinder 
is  worked  by  friction  gearing.* 

Boclc-driUing  machines. — This  class  of  inventions  was  introduced  in 
California  in  1870,  and  is  now  extensively  usetl  in  this  and  adjoining- 
States  and  Territories.  The  only  machines  of  this  descri<})tion  in  use  in 
Calii'ornia  are  the  diamond  drill  (Lescliot's  patent,  as  improved  by  Sev- 
erance &  Holt)  and  the  Blatchley  drill,  invented  by  Br.  Blatchley,  of 
San  Francisco,  the  Burleigh  drill  used  in  the  eastern  States  and  in 
Colorado  never  having  been  introduced  here.  To  the  successful  opera- 
tion of  these  drills  we  are  in  a  great  measure  indebted  for  the  recent 
investment  of  capital  in  and  consequent  development  of  our  great 
mineral  resources.  By  the  use  of  these  machines  bed-rock  tunnels  can 
be  run  in  from  one-half  to  one-sixth  of  the  time  required  by  hand  drill- 
ing, so  that  one  of  the  greatest  objections  to  this  kind  of  mining  (the 
great  length  of  time  required  to  drive  a  long  tunnel)  is  obviated.  All 
over  the  Pacific  coast  are  innumerable  mines  that  will  almost  pay  for 
working  by  the  ordinary  method,  which,  by  the  use  of  these  drills,  can 
be  made  to  yield  a  large  profit.  A  cheap,  simple,  durable,  and  eflicient 
rock-drill,  whereby  the  power  of  fifty  or  one  hundred  men  can  be  con- 
centrated in  driving  one  drift  or  tunnel,  has  long  been  a  desideratum, 
and  has  long  exercised  the  ingenuity  of  our  mechanics  and  miners.  The 
system  of  drilling  by  machinery  used  in  the  construction  of  large  tun- 
nels, such  as  the  Hoosac  and  the  Mount  Cenis,  was  not  adapted  to  our 
mining  tunnels,  which  are  rarely  more  than  6  by  4  feet  in  dimensions. 
The  great  difUcult^^  was  in  the  application  of  power.  Steam  was  tried, 
but  the  pipes  conveying  steam  to  the  drills  at  the  face  of  the  tunnel 
created  an  unl)earable  heat  in  the  tunnels,  and  this  \)\-a\\  was  abandoned. 
Compressed  air  was  next  tried,  with  better  results,  but  the  construction 
of  compressors  involved  a  great  additional  expense,  which  neutralized 
the  utility  of  drilling  by  power.  We  have  reason  to  believe  that  all 
obstacles  have  now  been  overcoiue  by  the  use  of  water  under  pressure 
as  a  motive  power. 

The  diamond  drill. — A.  J.  Severance,  after  two  years  of  constant  labor 
and  experiments  in  building  and  running  the  diamond  drill  in  tunnels 
and  open-cut  rock-work,  has  at  last  brought  this  drill  to  a  high  state  of 
perfection.  He  has  been  engaged  in  running  some  of  our  hardest  bed- 
rock tunnels,  and  has  proved  by  actual  demonstration  that  he  has  run 
the  same  tunnel  man.y  hundred  feet  with  one  of  his  improved  drills  at 
a  cost  of  130  per  foot,  the  same  tunnel  costing  by  hand-labor  $40  i)er 
foot,  besides  running  twice  the  number  of  feet  per  month  as  was  run  by 
hand.  B}^  recent  improvements  his  drills  can  be  placed  at  any  angle 
and  adjusted  so  as  to  be  able  to  bore  holes  ifi  any  desired  direction  as 
easily  as  by  hand-drilling;  and  during  the  last  400  feet  run  in  a  tunnel 
GJ  by  9J,  not  a  hole  was  drilled  by  hand-labor.  Heretofore  these  drills 
have  been  run  by  compressed  air,  or  by  steam  power;  but  recent  modi- 
fications have  been  made  by  him  doing  away  with  the  great  cost  of  an 
air-compressor  or  steam-power,  and  in  its  place  the  application  of  water- 
power  has  superseded  steam  or  air.  This  has  been  accomplished  by 
attaching  an  ordinary  hurdy-gurdy  wheel  or  a  small  turbine  upon  the 

*  There  is  no  feature  in  this  furnace  -wbicli  can  fairly  bo  called  new,  taken  by 
itself.  E  is  an  oisdiuary  gas-generator  ;  the  inti'oductiou  of  air  to  the  carbonic  oxide 
from  the  generator  is  necessarily  involved  in  the  use  of  the  latter ;  and  the  use  of  the 
cvlindcr  is  equally  familiar.  Novelty  may,  however,  be  claimed  for  this  combination 
of  well-known  contrivances.  But  it  is  open  to  another  objection,  which  concerns  me 
more  than  any  question  of  novelty.  It  is  an  arrangement  for  procuring  a  blow-pipe 
heat  when  no  such  heat  is  required,  indeed,  for  a  process  (namely,  that  of  roasting)  to 
which  such  a  heat  is  fatal. — R.  W.  K. 
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back  end  of  tlie  car,  upon  the  front  end  of  wbicli  the  drills  are  firmly- 
secured.  The  drill-car  is  made  to  suit  the  same  track  as  the  rock-car, 
and  when  eight  to  twelve  holes  are  bored  the  drill  is  disconnected  by 
detaching-  the  feed-hose,  (rubber  or  canvas,  three  inches  in  diameter,) 
which  simply  connects  the  water-pipe  to  the  nozzle,  which  plays  ui)on 
the  water-wheel,  and  is  geared  to  the  drills  u]>on  the  front  end  of  the 
car.  The  car  is  then  run  back  to  a  chamber  in  the  tunnel,  the  holes 
.loaded  and  filled,  or  exploded  with  a  battery  simultaneously,  thus  util- 
izing- the  whole  force  of  the  powder.  As  many  as  GG3  cubic  feet  of  loose 
rock  have  been  obtained  by  a  single  shot  of  twelve  holes  in  a  tunnel  (J.J 
by  9i  feet.  This  new  method  of  using  water-power  in  the  tunnel  has 
completely  satisfied  the  miners  that  the  year  1S71  has  been  a  year  of 
progression  in  mining,  and  that  the  day  is  now  close  at  hand  when  their 
tunnels  can  be  run  much  cheaper  and  at  a  great  saviiig-  of  time,  most  of 
the  mines  having- already  hydraulic  pressure  by  means  of  ditches,  aftbrd- 
ing-  them  plenty  of  water.  The  amount  of  water  required  depends  ui)on 
the  head  obtained.  For  a  two-drill  machine,  under  300  foot  head,  about 
ten  to  fifteen  miners'  inches  is  sufficient;  but  the  more  head  the  less 
"water  is  required.  The  water  may  be  taken  from  the  ditch  at  any  dis- 
tance from  the  drill,  and  conveyed  down  to  the  mouth  of  aiul  up  the  tun- 
nel to  the  diill  at  the  face  of  the  tunnel,  and  it  may  be  conducted  through 
a  4  or  6-inch  pipe,  made  of  jSTo.  10  to  24  iron,  according-  to  the  amount 
of  pressure  at  hand.  Two  machines  just  sold  to  the  Union  and  Amer- 
ican Companies  in  Nevada  County  are  beiug-  run  under  oDO-foot  pressure. 
Where  there  is  no  natural  head  of  water,  one  can  easily  be  created  by 
meilns  of  Knowles's  patent  steam-pump,  which  can  be  placed  at  the 
mouth  of  the  tunnel  and  supplied  with  water  by  means  of  a  small  res- 
ervoir, thus  iJumping-  the  water  up  the  tunnel  through  a  pipe  against 
the  wheel,  the  water  thus  running-  back  into  the  reservoir,  and  being 
pumped  over  and  over  again  without  exhausting-  the  supply.  A  trial 
was  made  recently  at  the  Miners'  Foundery  in  San  Francisco  for  the  ben- 
efit of  mining  and  scientific  men.  The  pump  used  was  a  small-sized 
Knowles  pump,  steam-cylinder  10  inches,  water-cylinder  5  inches;  press- 
ure raised  upon  the  pump  70  pounds — equal  to  about  150  feet  of  water- 
head  ;  and  two  drills  were  run  at  the  same  time  through  hard  granite, 
boring  a  1^  inch  hole  at  the  rate  of  one  inch  per  minute.  Mr.  Sutro,  of 
the  Sutro  tunnel,  with  his  engineer,  witnessed  the  workings  of  the  drill, 
and  at  once  purchased  one  for  his  "tunnel,  which  no  doubt,  will  save  at 
least  three-fourths  of  the  time  required  over  hand  labor.  This  new  ap- 
])lication  has  overcome  all  doubts  and  difficulties  in  the  way ;  tunnels 
are  being  run  which  for  years  have  been  abandoned,  and  new  ones  are 
started. 

The  Diamond  drill  is  now  in  use  in  tunnel  operations  at  Smartsville, 
Yuba  County ;  the  Union  Gravel  Company's  ground,  Nevada  County ; 
the  American  Company's  ground,  North  San  Juan ;  Nevada  County, 
Oregon  City,  Butte  County;  the  Taeif  and  Franklin  ground,  Dutch 
Flat,  Placer  County,  and  in  many  other  localities  in  perpendicular  boring 
for  prospecting  purposes,  or  in  boring  for  water.  Some  details  of  its 
operations  in  running  tunnels  will  be  found  in  this  report,  where  oper- 
ations at  Smartsville,  Yuba  County,  are  described. 

During  the  publication  of  this  report  a  novel  and  important  applica- 
tion of  the  Diamond  drill  has  been  successfully  made  at  Saint  Clair, 
Pennsylvania,  in  the  sinking  of  deep  shafts.  This  will  be  fully  described 
in  my  next  report ;  in  this  place  I  can  only  say  that  the  peculiarity  of 
the  method  consists  in  boring  a  large  number  of  holes  froai  the  surface 
to  the  full  depth  of  the  proposed  shaft,  unless  this  is  too  great.    Three 
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hundred  feet  is  the  depth  of  the  holes  iu  the  shaft  referred  to.  These 
are  then  fiHed  up  with  sand.  When  the  drilling  is  over  the  machines 
are  removed,  and  blastings  commences.  Four  feet  of  the  sand  is 
removed  with  a  common  sand  pump  from  the  upi)er  pjirt  of  each  hole, 
and  one  foot  of  clay-tamping  is  put  iu.  This  leaves  an  ordinary  three- 
foot  hole,  which  is  blasted  out,  (with  dualine  or  giant  powder.)  The 
interior  holes  are  fired  first,  and  afterwards  those  which  have  been 
bored  in  the  corners  and  along  the  sides  of  the  shaft.  This  jn^ocess  is 
repeated  until  the  holes  have  been  "  used  irii,"  and  the  shaft  is  down  to 
the  bottom  of  the  borings.  If  additional  depth  is  desired  the  machines 
are  set  at  work  again,  and  a  new  set  of  deep  borings  is  made.  The 
sides  and  corners  are  found  to  be  remarkably  true  and  smooth.  The 
drills  here  used  are  not  annular,  but  have  full  convex  heads  in  which 
the  diamonds  are  vset,  and  which  are  perforated  to  permit  the  passage  of 
water.  A  stream,  passing  down  through  the  tube  used  as  a  drill-rod, 
and  up  on  the  outside  of  this  tube,  keei)s  the  hole  clean  and  the  drill-heacl 
cool.  The  expense  and  the  time  required  for  sinking  a  shaft  are  by 
this  method  both  greatly  reduced.  The  average  rate  of  drilling  has 
been  34  feet  per  day,  the  maximum  thus  far  for  a  single  machine  being 
67  feet  in  8  hours.  The  shaft  has  been  blasted  out  at  the  rate  of  over 
25  feet  per  week.  Mr.  M.C.  Bullock,  engineer  of  the  American  Diamond 
Drill  Company,  61  Liberty  street,  Kew  York,  is  one  of  the  patentees  of 
the  process,  and  Mr.  Heni-y  Pleasants  is  the  engineer  iu  charge  of  the 
worlc. 

Tile  BlatcJiley  drill. — This  drill,  which  was  briefly  noticed  in  my  last 
report,  is  rapidly  growingin  favor.  It  has  but  recently  been  perfected,  and 
is  unlike  any  other  rock-drill,  both  in  principle  and  construction.  It 
ojjcrates  by  percussion,  and  the  blow  is  like  that  of  the  churn  <lrill.  It 
gives  from  three  to  six  hundred  blows  per  minute  of  as  great  a  force  as 
the  drill-point  will  sustain.  This  is  a  greater  degree  of  speed  than  has 
heretofore  been  obtained ;  consequently  it  drills  more  rapidly  than  it 
has  been  possible  to  drill  before  this  machine  was  invented.  It  has  an 
automatic  feed,  whereby  the  drill  is  fed  forward  just  as  last  as  it  cuts, 
and  no  faster;. in  hard  rock,  slowly;  and  in  softer  rock,  more  rapidly, 
precisely"  as  it  is  required  for  its  most  efhcient  operations.  At  each 
blow  the  drill  makes  a  part  of  one  revolution  so  as  to  strike  in  a  different 
place  at  each  blow,  as  a  miner  turns  his  drill  in  hand-drilling.  It  con- 
tains only  about  one-fourth  as  many  pieces  as  other  power-drills,  and 
does  not  depend  for  its  action  on  any  springs  or  pivots,  liable  to 
get  out  of  order.  It  has  no  steam  or  air-engines  attached  to  the  drill 
with  delicate  parts  and  nice  adjustments  to  be  destroyed  by  the  concus- 
sion and  recoil  of  the  blow.  The  construction  is'such  that  the  connec- 
tions between  the  drill  and  the  driving  machinery  cease  at  the  moment 
the  blow  is  delivered,  so  that  there  is  no  recoil  on  the  machine.  On  this 
account  it  can  be  set  up  in  a  mine  on  a  plank,  and  does  not  require  a 
car  and  heavy  fastenings  to  hold  it  in  place  when  iu  operation.  It  is 
estimated  that  a  miner  working  at  ordinary  speed  strikes  twenty  blows 
per  minute;  but  this  machine  will  strike  five  hundred  iu  the  same  time, 
all  of  equal  force,  and  all  precisely  square  against  the  rock,  thus  doing 
the  work  of  thirty  men ;  and  as  four  or  five,  and  even  more  of  these 
machines  can  be  run  in  an  ordinary-sized  drift  or  tunnel,  at  the  same 
time,  the  work  of  a  hundred  men  can  be  done  in  the  space  where  only 
four  could  work  by  the  old  method  of  hand-drilling.  In  form  it  is  com- 
posed of  two  cylinders,  the  shorter  and  larger  one  being  placed  on  the 
top  of  the  other.  In  the  small  size,  the  large  cylinder  in  which  the 
drill  moves  is  twenty-two  inches  in  length  and  three  inches  in  diameter  j 


44        MINING    STATISTICS    WEST*  OF    THE    EOCKY    MOUNTAINS. 

it  has  flanges  on  the  bottom  by  which  it  is  secured  when  in  operation. 
The  other  cylinder  is  seven  inches  long  and  tive  in  diameter,  and  is 
secnred  on  the  top  of  the  other  at  one  end  and  parallel  with  it,  the 
two  being  arranged  somewhat  like  the  barrels  of  an  opera-glass.  The 
upper  cylinder  revolves  and  communicates  a  reciprocating  motion  to 
the  drill.  The  length  of  the  whole  machine,  excepting  the  drill,  is 
twenty-two  inches,  height  eight,  and  the  width  tive  inches,  excepting 
the  flanges,  which  are  ten  inches  ;  and  the  weight  is  seventy-six  pounds. 
The  drill  is  of  the  length  required  to  reach  the  bottom  of  the  hole,  and 
may  be  of  any  length,  from  one  foot  to  six  feet  or  more.  This  small  size 
enables  it  to  be  used  in  any  tunnel,  shaft,  or  place  in -a  mine  where  a 
miner  can  enter,  and  is  so  arranged  that  it  will  bore  a  hole  in  any  direction. 
It  can  be  put  in  operation  in  a  tunnel  in  a  few  minutes  after  a  blast 
is  exploded,  and  before  the  broken  rock  is  removed,  and  while  it  is 
running  the  debris  can  be  taken  away.  In  a  small  space  one  man 
can  operate  one  machine,  but  in  a  quarry  where  there  is  saflicient  rooiu 
he  can  manage  several.  It  requires  no  more  skill  to  run  it  than  is  re- 
quired to  operate  a  sewing-machine,  and  any  miner  of  ordinary  in- 
telligence can  learn  to  run  it  in  a  couple  of  days.  It  takes  from  one- 
half  to  one  horse-power  to  run  it.  The  motive-power  can  be  steam, 
com])ressed  air,  water,  or  horse-power.  In  an  ordinary-sized  tunnel  a 
tread-mill  horse-power  can  be  placed  on  one  side  of  the  track  in  the 
tunnel,  and  be  moved  in  as  the  tunnel  is  driven  forward.  Where  a  steam- 
engine  is  at  the  surface,  i)ower  can  be  taken  from  it  to  operate  in  the 
deepest  and  most  extensive  mine.  Where  a  high  fall  of  water  can  be 
obtained,  a  small  wheel  attached  to  the  drill  gives  a  very  convenient 
power.  This  machine  has  not  been  completed  for  a  sufficient  length  of 
time  to. have  worn  out  any  of  them,  but  the  tirst  one  made  has  drilled 
nearly  two  thousand  feet,  and  is  apparently  as  good  as  ever.  All  of  the 
parts  of  the  different  machines  are  alike,  so  that  one  can  be  substituted 
for  another,  inaking  it  very  simple  to  repair,  in  case  a  machine  sliould 
get  out  of  order.* 

The  Von  Schmidt  drill,  noticed  in  my  report  of  1871,  is  being  con- 
structed for  running  a  tunnel  through  the  Sierra  Nevadas  for  the  Lake 
Tahoe  Water  Company,  and  though  probably  of  great  utility,  its  merits 
have  not  yet  been  tested  by  actual  experiment. 

The  sale  of  mineral  lands  and.  quartz  ledges. — The  investment  of  large 
amounts  of  foreign  caj^ital  in  the  purchase  and  development  of  our 
gravel  mines  and  quartz  ledges  is  to  a  great  extent  due  to  the  opera- 
tion of  the  various  congressional  acts  throwing  the  mineral  lands  in 
the  market  for  occupation  and  purchase,  whereby  title  may  be  secured, 
instead  of  holding  mining  property,  as  formerly,  subject  to  the  insecure 
tenure  of  local  mining  laws  and  usage.  The  following  table  will  show 
the  extent  to  which  our  miners  have  availed  themselves  of  these  acts ; 

*  This  account  is  taken  from  statements  made  in  behalf  of  the  inventor.  I  do  not 
wish  to  discredit  it,  hut  merely  to  say  that  I  have  not  veritied  its  claims  by  ijersoual 
examiuatiou. — K.  W.  R.  ■- 
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List  of  mines  in  California  surveyed  from  October,  1870,  to  January,  1872. 


Name  of  mine. 


Little  York  claim. . . 

Greenwood 

Davidson  

Kock  Iviver 

Keviida 

Poud  Sz.  Co.'s  claim  . 
Henry  Dorr's  claim. 

Spriui;  Hill 

Kou,t;ii  and  Keady  . . 

Eureka 

Pioneer  Chief 


New  York  Hill 

Lincoln '... 

Zcile 

Oneida 

CozzoDs's  claim 

Slate  Ledge 

"Wfdcott  claim 

Hancock  &  Tibbits 

Kennedy 

Maxwell 

Amador 

Blue  Jacket 

Socrates 

liailroad 

Allison  Eancli 

PveilHill 

Cinderhcrgh  claim 

Sliger  claim 

Wesko  claim 

Newton 

Staples  &  Co , 

Soutb  Yuba  Canal  Com- 
pany. 

Sargent  &  Jacobs 

Georgia  Slide 

Town  Talk 


Deseription. 


Placer  

Gold  quartz. 

do 

...do 

...do  

Placer  

...do  

Gold  quartz 

...do  

...do 

Gold  and  sil- 
ver quartz. 
Gold  quartz. 

....do  

...do  

...do  

Placer  

Gold  quartz 

Placer  

Gold  quartz 

do 

...do  

...do 

....do  

Quicksilver . 
Gold  quartz 

do 

Quicksilver 

Placer 

....do 

....do  

Copper  .... 

Placer 

....do  


do 
.do 
.do 


County. 


Nevada. 
El  Dorado. 

Do. 
Butte. 
Nevada. 
Placer. 

Do. 
Nevada. 
Plumas. 

Do. 
Calaveras. 

Nevada. 
Amador. 

Do. 

Do. 
Nevada. 

Do.    . 

Do. 
Calaveras. 
Amador. 

Do. 

Do. 

Do. 
Sonoma. 
Amador. 
Nevada. 
Napa. 
El  Dorado. 

Do. 
Placer. 
Amador. 
El  Dorado. 
Nevada. 

Do. 
El  Dorado. 
Nevada. 


Name  of  mine. 


Bradley  «S:  Gardner 

North  Pork  and  Bear 
Eiver  cbuni. 

I'oud  &  Con.stable 

Briggs,  lloberts  &  Mc- 
Guire. 

Eraviklin  Miner 

Wildcat 

S.  Bright 

Oakville 

Lincoln  South 

Norambcgiia 

Luctje  &.  Schwartz 

Napa 

Bed  Hill 

Crane's  Gulch 

Union  Company 

Hilton  &  MePl'ierson . . 

Baltic  Gravel 

Picayune  Gravel 

Saint  Lawrence 

Stanislaus 

Manhattan 

S.  H.  Dikeman 

Dutch  Flat  and  Frank- 
lin. 

Sailor 

Olson  &  Donaldson.... 

Washington 

Moorhouse 

Enterprise 

Eicharda  

Eclipse 

Eeserve 

Santa  Cruz 

Spagnoli 

Deadhead  claim 

Powell 


Description. 


Placer  

...do 


.do 
.do 


...do 

...do 

Gold  quartz 
Quicksilver . 
Gold  quartz. 

. .  -  do 

Placer  

Quicksilver . 

Placer  

...do  

Gold  quartz. 

Placer  

...do 

...do 

Gold  quartz. 

do 

Placer  

...do 

...do  


...do 

..do 

Gold  quartz. 

do 

...do  

Placer  

Gold  quartz . 

...do 

...do 

...do  

Placer  

...do 


County. 


Placer. 
Placer  and 
Nevada. 
Placer. 
Nevada. 

Placer. 
Amador. 

Do. 
Napa. 
Amador. 
Nevada. 

Do. 
Napa. 
Tuolumne. 
Nevada. 
Calaveraa. 
Tuolumne. 
Nevada. 

Do. 
El  Dorado. 
Calaveras. 
Placei-. 
Nevada. 
Placer. 

El  Dorado. 

Do. 
Plumas. 
Nevada. 
Calaveras. 
Tuolumne. 
Amador. 
Calaveras. 

Do. 
Amador. 
El  Dorado. 
Placer. 


Total  claims  surveyed,  72.  Placer,  34 ;  quartz,  33 ;  quicksilver,  4 ; 
copper,  1.  Mauy  of  these  have  beeu  patented,  and  ou  the  others  patents 
are  i^ending. 

Statistics  of  quartz-mills  and  mining  ditches. — By  the  laws  of  Cali- 
fornia it  is  made  the  duty  of  the  county  assessors  to  return  each  year 
to  the  surveyor  general  of  the  State,  among  other  statistics,  a  list 
of  the  quartz-m*lls  and  mining  ditches  in  their  respective  counties. 
This  duty  is  very  imperfectly  and  careles.sly  performed,  as  will  appear 
from  an  examination  of  the  returns  for  the  years  18G7-'68  and  1809-'70, 
on  page  15  of  the  Mining  Commissioner's  Eeport  for  1870,  where 
the  errors  in  these  tables  are  pointed  out  and  commented  ou.  I  believe 
the  following  table,  compiled  from  the  .surveyor  generars  report  for 
1871,  though  evidently  more  accurate  than  the  two  others  referred 
to,  is  open  to  much  criticism,  and  with  this  explanation  I  give  it  for 
what  it  is  worth.  It  will  be  observed  that  there  are  no  returns  from  two 
of  our  leading  quartz-mining  counties,  Tuolumne  and  Plumas.  Ac- 
cording to  Langley's  Pacific  Coast  Directory,  the  former  of  these  coun- 
ties has  41  mills,  with  an  aggregate  of  445  stamps,  and  the  latter  19 
mills,  with  an  aggregate  of  233  stamps.  Returns  froln  those  counties 
would  have  materially  run  up  the  total  under  the  heading  of  "tons 
crushed,"  and  shown,  by  comparison  with  the  table  of  1807-'68,  a 
great  increase  in  this  branch  of  mining.  The  table  of  lS69-'70,  (page 
15,  report  of  1870,)  is  so  manifestly  erroneous  under  this  heading  in  the 
amount  credited  to  Placer  County,  as  to  be  useless  for  comparison. 
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Table  of  quartz-mills  and  mining  ditches,  as  reported  iij  surveyor  general  of  California,  for 
J,  the  years  187U  and  1871. 


QU^VETZ-MILLS. 

MIXING  DITCHES. 

Counties. 

No. 

Crushed. 

No.     Length. 

! 

Amovint  of 
waler  used 
per  day. 

Alpine 

4 

27 
18 
28 

Tons. 

100 

70,  300 

8,000 

*130,  060 

Miles. 

Inches. 

Amador 

32 
32 

19 
30 

58 

405 
190 
515 
112 
966 

5,450 
41  000 

Butte                 

( "alavcras 

.^,  too 

8  912 

Dfl  Xorte 

El  Dorado           

44 
o 

4 

11 

4 

o 

34 

5 

60 

14 

21,  045 

9  450 

Fresno 

Inyo            

600 

500 

6,000 

5,500 

24,  000 

330 

190,  000 

5,000 

No  returns. 

1 

2 
80 

3 
10 

2 
70 
10* 

2 

2 

3 
5 

90 
25 
66 
13 
946 
302 

45 
5 

40 

Kc  rn                  

1  7'-8 

Klamatli           -  -     . 

16  000 

IjOs  Aiigeles      ... 

600 

Mariposa           .         

TTnlcnow'ii 

Mono           -. 

7-^0 

INcvada        ...          .            .- 

42,  400 
14,  000 

I'lacor 

Plumas    

SatTiimento ,... 

4  000 

San  Ecrnardino 

1 

2 

21 

3 

500 

San  Diego ... 

900 

31,  000 

270 

Sierra       .       

49 

24 

3 

1 

110 

208 

290 

12 

7 

340 

21  000 

Siski\'ou 

5^010 
1  000 

Stanislaus                    

160 

Trinity           .             ...                                      .    .   .     . 

45  773 

2 

Tuolumne   .....          .                             ..       .       . 

No  returns. 
2,000 

18 

69 

Yuba 

4 

4,  500 

Total 

290 

496.  205 

564 

4,614 

228, 243 

*  Probably  an  error;  placed  too  high. 

Great  discrepancies  exist  between  these  returns  and  the  list  prepared 
by  Mr.  Laugley  for  bis  directory,  jDublisbed  in  hist  year's  report,  (pages 
4G3-409.)  For  instance,  Langley  gives  Amador  County  36  mills,  or  9 
more  than  tbe  surveyor  general's  report;  MarijDosa  County  29  mills,  being 
5  less  tban  tbe  surveyor  generals  report.  He  gives  Nevada  74  mills,  to 
60  in  this  table,  and  Placer  County  32  mills,  while  the  assessor's  returns 
show  only  14.  So  in  Sierra  Couuty,  Laugley  36  mills,  ^ud  the  assessor 
returns  only  21.  I  cannot  reconcile  this  difference  except  on  the 
hypothesis  that  the  assessors  have  not  returned  some  mills  which  have 
not  run  for  several  years,  while  Langley  has  kept  them  on  his  list. 

THE   SOUTHERN  MINES. 


The  term  "southern  mines"  is  an  indefinite  one,  but  is  g'enerally 
understood  to  embrace  the  country  between  the  Cosumnes  River  on 
the  north  and  the  Chowchilla  Eiver  on  the  south,  a  distance  of  one 
hundred  miles,  and  include  the  counties  of  Mariposa,  Tuolumne, 
Calaveras,  and  Amador.  In  width  the  mineral  belt  extends  from  the 
eastern  edge  of  the  San  Joaquin  Valley  to  an  average  altitude  of  2,500 
on  the  Sierras,  a  distance  of  forty  miles  east  and  west,  thus  embracing 
an  area  of  4,000  square  miles. 

This  region  of  country  was  the  scene  of  the  earliest  mining  opera- 
tions in  California,  as  the  surface  placers  were  here  more  accessible  and 
productive  than  further  north;  and  within  its  limits  are  found  the  once 
populous  and  thriving  mining  towns  of  Mokelumne  Hill,  Columbia, 
Souora,  and  Mariposa.     Its  population,  as  estimated  in  1851,  by  Abbe 
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Alric,  then  parish  priest  of  Sonora,  was  not  less  than  50.000,  nearly  all 
of  whom  were  engaged  in  mining. 

This  extensive  territory  is  cut  and  eroded  to  great  depths  by  four 
principal  streams,  running  from  east  to  west,  and  crossing  the  course 
of  the  ancient  streams,  viz:  the  Merced,  Tuolumne,  Stanislaus,  and 
Mokelumne  rivers,  which,  with  tlieir  tributaries,  have  acted  as  distri- 
butors of  the  auriferons  deposits,  and  carried  the  gold  from  its  original 
l)lace  of  deposit  to  the  banks  and  bars  which  yielded  such  enormous 
sums  during  the  early  days  of  mining.  The  waters  of  these  rivers  have 
since  been  diverted,  into  ditches  and  ilumes  for  mining  purposes,  and 
their  principal  tributaries  run  dry  in  the  summer,  giving  the  country  a 
parched  and  desolate  appearance  during  the  greater  part  of  the  year. 

Within  the  area  above  described,  scarcely  a  square  mile  can  be 
fonnd  in  which,  even  at  this  late  day,  a  " pr<^*^P^^'t"  cannot  be  obtained, 
although  placer  mining  as  a  business  has  ceased  to  yield  "large  returns, 
except  in  the  opening  of  new  ground  at  points  where  water  has  been 
lately  brought  in,  or  in  the  development  of  the  ancient  channels. 
Superficial  i)lacer,  as  well  as  river  and  bar-mining  may  be  considered  as 
liractically  exhausted,  although  operations  are  still  prosecuted,  on  a 
small  scale,  on  the  limestone  belt,  and  on  the  rivers  during  the  short 
season  of  abundant  water. 

The  principal  mineral  resources  of  the  southern  mines,  at  the  present 
time,  are  vein-mining  in  the  gold-bearing-  quartz  belts  and  gravel-mining 
on  the  ancient  channels.  Within  the  limits  of  this  region  are  found 
the  rich  and  extensive  copper  belt,  of  which  the  town  of  Copperopolis 
is  the  central  point;  the  Mother  lode  of  California,  one  of  the  most 
thoroughly  developed  veins  of  gold  bearing  quartz  in  the  world;  and  a 
system  of  veins  running  in  the  granites,  high  up  in  the  Sierras,  which 
are  comparatively  undeveloped.  Other  systems  of  veins,  unconnected 
with  either  of  the  above,  and  on  which  extensive  and  profitable  mining 
operations  have  been  carried  on  for  several  years,  occur  near  the  contact 
line  of  the  slates  and  granites.  All  these  lodes  and  systems  of  veins 
have  a  general  course  of  northwest  and  southeast,  and  are  evidently 
true  fissures.  At  inany  localities,  among  which  we  may  instance  Bald 
Mountain,  east  of  Columbia,  in  Tuolnmne  County,  smaller  veins  occur, 
with  an  east  and  west  course,  generally  in  the  slates.  This  latter  class 
have  the  peculiarities  of  gash-veins,  most  of  them  "pinching  out"  at  a 
depth  of  from  fifty  to  one  hundred  feet,  and  being*  generally  richest  above 
the  water-line  and  near  the  surface.  This  class  is  known  as  "pocket- 
veins."  Although  many  so-called  pocket- veins  exist  near  to  and  parallel 
with  the  Mother  lode,  as  at  Angel's  Camp,  Calaveras  County,  where  this 
class  of  mining  is  extensively  carried  on,  it  is  generally  believed  they 
are  outlying  "  stringers"  of  the  main  lode. 

Copper  mining. — An  extensive  belt  of  copper  veins  exists  in  the  slates 
in  the  western  part  of  Calaveras  and  adjoining-  counties,  at  an  elevation 
above  sea  level  of  about  1,000  feet.  These  veins  were  discovered  in 
1801,  and  subsequently  developed  to  a  depth  of  500  feet,  at  Copperop- 
olis, Calaveras  County,  maintaining  their  character  for  width  of  vein 
and  grade  of  ore  at  lowest  levels  opened ;  but  in  1867  operations  ceased 
in  consequence  of  the  depreciation  in  the  price  of  copper,  and  have  not 
since  been  resumed.  Up  to  the  cessation  of  work  the  copper  mines  of 
California  (the  most  productive  of  which  are  in  the  southern  mining-  re- 
gion) had  exported  08,031  tons  of  ore  and  847  tons  of  metal  in  bars.  Up 
to  that  period  nine  smelting-furnaces  had  been  erected  in  California  at 
an  aggregate  cost  of  $236,000,  all  of  which  proved  financial  failures,  and 
a  majority  of  which  were  technical  failures.     When  the  copper  mines  of 
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Copperopolis  were  in  operation,  tlie  price  of  freight  to  Stockton,  the  near- 
est shipping-  point,  was  $8  per  ton,  the  distance  being  thirty-six  miles. 
From  tliat  point  it  cost  $2  per  ton  to  San  Francisco,  whence  it  was  sent 
to  Swansea,  Wales,  at  a  farther  cost  of  $15  i)er  ton.  The. total  cost  on 
each  ton,  mining,  etc.,  included,  when  landed  at  Swansea,  has  been 
estimated  at  $.jO.  Labor  was  then  $4  per  day.  At  this  rate  only  iirst- 
grade  ores  paid  a  profit;  and  with  increasing  depth,  second-rate  ores 
l)redomiuated.  The  consequence  was  the  suspension  of  oi)erations  and 
the  decay  of  the  once  flourishing  town  of  Copperopolis.  The  principal 
mines  are  the  Union,  owned  by  Glidden  &  Williams,  of  Boston,  Massa- 
chusetts, and  the  Keystone,  the  title  of  which  is  in  litigation.  Both  of 
these  claims  are  opened  to  a  depth  of  from  400  to  500  feet,  and  have 
expensive  and  powerful  hoisting  and  pumping-works. 

The  reopening  of  these  mines  will  depend  on  the  price  of  copper. 
This  has  been  steadily  decreasing  in  England  since  18(34,  but  the  pros- 
pects of  the  trade  are  now  much  better  than  they  were  one  year  ago. 
The  production  of  Chile,  in  18G9,  reached  the  enormous  amount  X)f 
55,000  tons,  but  it  has  since  diminished  to  49,000  tons,  with  prospects 
of  a  continued  diminution.  On  the  other  hand,  the  demand  for  this 
metal  is  increasing. 

Should  the  Stockton  and  Copperopolis  Railroad  be  completed  to  Cop- 
peropolis, it  is  believed  that  with  present  prices  of  labor  ($2  to  $3  per 
day)  these  mines  could  be  re-opened,  and  the  second-class  ores,  of  which 
large  quantities  are  iu  sight  in  the  mines,  could  be  extracted  and  shipped 
■\\  ith  profit,  as  it  is  believed  that  the  price  of  freight  to  Stockton  would 
not  exceed  $1.50  per  ton,  and  the  total  cost  of  laying  down  ores  in  San 
Francisco  would  not  exceed  $20  per  ton,  instead  of  $."32  per  ton,  as  here- 
tofore. The  re-opening  of  the  mines,  however,  would  require  a  large 
outlay  of  capital,  and  perhaps  involve  the  erection  of  new  hoisting- 
works.  The  Stockton  and  Copperopolis  Railroad  was  completed  as  far 
as  Milton,  at  the  base  of  the  Sierras,  when  operations  were  suspended 
in  consequence  of  the  closing  of  the  mines.  Ten  miles  more  Avould 
complete  the  road,  but  its  completion  wdl  depend  very  much  on  the 
price  of  copper  in  the  marts  of  the  world.* 

The  MotJier  lode. — The  Mother  lode  of  California  is  a  vein,  or,  more 
properly,  a  series  of  veins  of  quartz  which  has  been  traced  on  a  longitu- 
dinal line,  with  occasional  interruptions,  for  a  length  of  about  seventy- 
five  miles,  from  Bear  Valley,  Mariposa  County,  to  Amador  City,  Ama- 
dor County.  Throughout  the  entire  distance  it  has  a  general  northwest 
and  southeast  course,  and  an  almost  uniform  dip  to  the  northeast  of 
eighty  degrees. 

Whether  this  singular  formation  is  a  "lode"  or  a  mere  accidental 
occurrence  of  a  series  of  veins  on  a  longitudinal  line  in  the  same  belt  of 
slates,  is  a  question  on  which  eminent  mining  engineers  have  differed. 
It  has  been  discussed  in  the  report  of  J.  Ross  Browne  of  1868,  and  iu 
my  report  of  1809.  Mr.  Skidmore  considers  it  as  a  defined  lode,  believ- 
ing that  recent  developments,  at  various  points,  have  a  tendency  to 
confirm  this  theory. 

The  most  southerly  well-defined  outcrop  of  thi^  remarkable  vein  is  at 
the  Pine  Tree  and  Jose^jhine  mines,  on  the  Mariposa  estate,  at  an  eleva- 
tion of  about  2,500  feet  above  sea-level.  From  tnis  point  it  takes  a 
northwest  direction,  striking  across  the  numerous  spurs  of  the  Sierras 
which  form  the  divides  between  the  Tuolumne,  Stanislaus,  and  Moke- 

*  Since  writing  the  above,  I  learn  that  operations  have  been  resumed  on  the  Unic^'j 
Mine,  at  Copperopolis. 
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lumne  Eivers  and  their  tributaries,  and  terminates  in  the  foot-hills  of 
Amador  County,  the  most  northerly  deep-developed  claims  being  the 
original  Amador  and  Keystone  at  Amador  City,  although  many  loca- 
tions between  these  mines  and  the  Cosumnes  Kiver  are  supposed  to  be 
on  the  same  lode.    Beyond  the  Cosumnes  the  lode  is  not  traceable. 

Between  its  southern  and  northern  extremities  it  is  frequently  broken 
up  and  lost,  (invariably  so  at  the  intersection  of  the  principal  rivers,) 
making  its  appearance  again  at  a  distance  of  several  miles,  frequently 
in  the  form  of  a  solid  wall  of  quartz  on  the  summits  of  isolated  hills  on 
the  line  of  its  strike,  these  croppings  being  visible  for  many  miles.  The 
most  prominent  of  these  hills  are  Piiion  Blanco,  Quartz  Mountain, 
Whisky  Hill,  and  Carson  Hill.  At  these  points  the  lode  has  widened 
with  the  "blossom"  of  the  mountain,  and  presents  the  appearance  of  a 
.system  of  parallel  veins  separated  on  the  surface,  and  to  an  indefinite 
depth,  by  "  horse  "  matter,  composed  of  nearly  equal  parts  of  slate  and 
broken  quartz.  Locations  have  been  made  in  the  majority  of  such  in- 
stances on  the  croppings,  parallel  to  each  other,  one  on  the  hanging 
wall  and  another  on  the  foot-wall  of  the  lode,  these  walls  being  some- 
times separated,  as  at  Quartz  Mountain,  Tuolumne  County,  by  a  dis- 
tance of  from  200  to  250  feet ;  but  recent  deep  developments  at  various 
l)oints  would  seem  to  indicate  a  tendency  of  these  walls  to  narrow, 
which,  at  depths  of  from  1,000  to  1,200  feet,  and  in  some  cases  less, 
would  shut  out  the  "horse"  and  develop  a  permanent  fissure  of  from 
fourteen  to  eighteen  feet  in  width. 

The  principal  jioiuts  at  which  mining  has  been  prosecuted  on  the 
Mother  lode,  are  Bear  Valley,  Princton,  and  Mariposa,  in  Mariposa 
County ;  Quartz  Mountain  and  vicinity,  near  Jamestown,  Tuolumne 
County;  Eawhide  and  Tuttletown,in  same  county;  Carson  Hill,  Angel's 
Camp,  and  Paloma,  in  Calaveras  County ;  and  Jackson,  Sutter  Creek, 
and  Amador  City,  in  Amador  County ;  the  deepest  development  hav- 
ing been  made  at  Sutter  Creek,  where,  at  the  Amador  mine,  a  shaft  has 
been  sunk,  and  levels  opened  to  a  depth  of  1,300  feet. 

The  entire  length  of  locations  made  on  the  Mother  lode  is  estimated 
at  180,000  feet,  equal  to  half  the  distance  between  its  northern  and 
southern  extremity.  Many  of  these  locations,  however,  run  parallel  to 
each  other,  and  the  ground  continuously  located  would  not  exceed  100,000 
feet,  while  the  ground  now  in  process  of  development  (including  only 
those  claims  on  which  work  has  been  done  in  1871)  will  not  exceed 
40,000  feet,  exclusive  of  the  Mariposa  estate,  on  which  operations  are 
temporarily  suspended  owing  to  financial  difficulties  and  litigation. 

The  longest  break  of  the  lode  is  between  Angel's  and  Jackson,  a  dis- 
tance of  twenty-three  miles,  on  which  only  one  mine,  the  Paloma,  near 
the  south  bank  of  the  Mokelumne  River,  is  generally  acknowledged  to 
be  on  the  lode,  though  recent  discoveries  tend  to  prove  the  continuity 
of  the  lode  between  these  points.  At  various  other  points  the  lode 
"dives"  for  several  miles,  and  at  one  point,  between  Whisky  Hili  and  the 
Eawhide  mine,  it  is  covered  by  the  lava  flow  which  constitutes  Table 
Mountain. 

Throughout  the  entire  course  of  the  lode  we  find  many  instances  of 
failure,  manifested  by  abandoned  works  and  idle  mills,  but  these  are 
to  be  attributed  either  to  mismanagement  or  to  the  injudicious  location, 
of  works  at  points  where  no  pay-chimneys  exist.  The  early  locations 
were  made  at  any  point  where  croppings  appeared,  rfnd  deep  shafts 
were  sunk,  and  mills  erected  on  barren  ground,  without  any  eftbrt  to 
find  the  chimneys  of  the  vein.  In  this  way  thousands  of  dollars  have 
been  uselessly  squandered  by  men  utterly  ignorant  of  mining,  and  these 
H.  Ex.  211 4 
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monuments  of  their  folly  have  discouraged  those  who  otherwise  would 
have  invested  in  quartz  mining.  Another  cause  for  the  stagnation  of 
mining  on  this  lode  is  the  improvident  manner  in  which  work  has  been 
carried  on,  resulting  in  the  exhaustion  of  the  surface  deposits,  which 
were  worked  by  open  cuts  at  various  places  down  to  the  water-line, 
when  operations  ceased  until  shafts  could  be  sunk  and  hoisting- works 
and  pumping-machiuery  erected,  the  owners  of  tbe  ground  having  com- 
mitted the  common  error  of  failing  to  keep  their  ground  developed  in 
advance  of  their  milling  capacity.  Perhaps  a  third  reason  may  be  found 
in  the  superior  attractiveness  of  the  mines  of  the  neighboring  State 
of  Nevada,  where  fortunes  are  made  (and  lost)  with  greater  rapidity  in 
mining  operations. 

The  amount  of  ore  crushed  by  mills  on  the  Mother  lode  has  been 
less  for  this  year  than  for  several  years  past.  This  is  owing  to  a  com- 
bination of  circumstances  not  likely  to  occur  again.  The  Mariposa 
estate,  containing  several  of  the  most  productive  mines,  has  been 
involved  in  a  litigation  which  has  temporarily  suspended  operations. 
An  unexampled  drought  prevailing  over  the  State  has  closed  many 
mills  for  want  of  water,  and  others  are  only  running  half  their  stamps^ 
These  claims  are  supplying  ore  far  in  excess  of  their  present  means  of 
crushing.  In  addition  to  this  a  ''strike"  took  place  during  the  month 
of  April,  in  Amador  County,  and  the  Oneida,  Keystone,  Amador,  and 
other  leading  mines  were  closed  for  a  period  of  nearly  three  months, 
resulting  in  a  loss  to  the  owners  of  nearly  .$2,000,000o  This  latter  diffi- 
culty has  now  been  adjusted,  and  the  present  season  promises  to  give 
an  ample  supply  of  rain. 

The  prospects  for  the  future  are  encouragkig.  At  all  i^eints  where 
great  depth  has  been  attained  there  has  been  a  steady  improvement  in 
the  quantity  and  quality  of  the  rock.  At  Sutter  Creek,  the  Amador 
mine  has  attained  a  depth  of  1,300  feet,  disclosing  a  vein  of  from  12  to 
14  feet  in  width.  The  quality  of  the  quartz  here  has  improved  with 
each  successive  level  below  a  depth  of  500  feet.  At  the  Oneida,  Key- 
stone, and  other  deep  mines,  the  same  encouraging  features  are  met 
with,  while  many  claims  heretofore  partially  opened  are  now  erecting 
mills  and  powerful  hoisting- works.  The  development  of  the  Paloma 
mine,  owned  by  ex-Senator  Gwin,  near  Mokelumne  Hill,  and  of  the 
Angel's  Quartz  Mining  Company's  mine  at  Angel's  Camp,  both  of  which, 
at  lowest  levels — 400  to  500  feet — have  opened  rich  and  extensive  zones, 
is  exerting  a  strong  beneficial  influence  on  quartz  mining,  which  is 
already  being  felt  in  the  investment  of  home  capital  in  this  heretofore 
neglected  branch  of  business. 

Quartz  veins  in  the  granite  belt. — In  addition  to  the  Mother  lode,  this 
region  possesses  other  quartz  mines  which  are  yielding  large  amounts 
of  gold.  A^  an  elevation  of  4,000  feet,  in  the  Sierras,  an  extensive 
series  of  veins  has  been  opened  in  the  granites,  the  most  noted  of  which 
is  the  Confidence,  sixteen  miles  east  of  Sonora,  Tuolumne  County,  a 
mine  scarcely  known  outside  of  Tuolumne  County,  yet  producing,  with 
forty  stamps,  from  $30,000  to  $40,000  monthly.  Other  claims  of  like 
characteristics  are  being  developed  to  the  north  and  south  of  the  Confi- 
dence, but  whether  they  belong  to  the  same  system,  of  which  there  is 
a  strong  probability,  remains  to  be  demonstrated.  Among  these  is 
a  recent  discovery  in  the  upper  paxt  of  Calaveras  County.  The  veins 
here  j)resent  many  striking  features  of  interest.  Like  many  of  the 
most  noted  veins  of  California,  they  occur  in  fissures  which  have  been 
opened  in  the  earth's  crust  by  the  rending  asunder  of  the  rock  formation 
auro:^;;  its  titvntiticatioii.     The  conntrv  ro;;!:  is  sisite.    This  contains  nu- 
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inerous  dikes  of  traps,  porphyritic  green-stone,  etc.,  occnpyiug  fissures 
which  run  transversely  across  the  slate.  There  are  several  parallel  fissures, 
nearly  vertical,  having  a  co'irse  of  IST.  40°  E.,  with  very  solid  and  smooth 
walls,  and  from  5  to  lli  feet  wide.  In  these  occur  the  quartz  veins,  the 
quartz  occupying  only  a  portion  of  the  space,  (3  to  9  feet,)  the  balance 
being  filled  by  an  accompanying  vein  matter  differing  from  the  country 
rock,  and  not  found  outside  of  the  fissure  walls.  The  whole  of  this  vein 
matter  is  full  of  base  metals,  particularly  the  sulphurets  of  iron,  deposited 
in  a  way  that  indicates  a  previous  state  of  solution  or  possibly  vapor  ; 
for  besides  being  disseminated  throughout  the  body  of  the  rock,  the 
faces  of  broken  pieces,  which  had  no  seams  visible  to  the  eye,  are  often 
found  coated  with  j)articles  of  metal,  forming  flakes  which  can  be  removed 
with  a  knife-blade.  All  of  this  material  contains  some  gold,  but  the  pay 
rock  proper  occurs  in  chutes  of  a  peculiar  kind  of  quartz,  which  is  held 
by  many  of  the  miners  to  belong  to  the  true  chimneys  of  the  i)recious 
metals.  It  is  so  thoroughly  impregnated  with  the  various  base  metals, 
especially  the  sulphurets  of  iron,  lead,  and  zinc,  that  not  an  ounce  of  it 
can  be  found  destitute  of  these.  The  gold  is  diffused  in  fine  particles 
through  the  ore,  as  if  an  element  of  its  composition.  The  ore  of  these 
lodes  is  of  high  grade. 

Further  west,  in  Calaveras  County,  we  find  the  quartz  mines  of  Rail- 
road Flat  and  Yv^est  Point,  and  in  Amador  County  a  group  of  promising 
mines,  near  Yolcano.  At  these  places  hundreds  of  veins  exist,  yielding 
high-grade  rock^  but  few  of  which  are  developed  below  the  water-line. 
The  future  of  these  districts  depends  on  the  development  of  a  few  claims, 
considered  as  representative  mines,  on  which  work  is  now  being  prose- 
cuted with  the  best  indications  of  success.  The  discovery  of  pay  rock 
in  a  mine,  such  as  the  Petticoat  at  Eailroad  Flat,  on  which  a  deep 
shaft  is  being  sunk,  will  have  a  tendency  to  open  more  than  fifty  claims 
in  the  same  vicinity. 

Gravel  mining. — The  gold-bearing  gravel  deposits  of  the  southern 
mines  are  not  as  extensive  in  area  and  depth  as  those  of  the  central 
mining  region,  (described  in  my  report  of  1871,)  neither  is  the  topography 
of  the  country  so  favorable  for  the  opening  and  draining  of  ground ; 
but,  on  the  other  hand,  the  gravel  will  yield  a  larger  amount  of  gold  per 
cubic  yard.  This  opinion  is  based  on  personal  observation,  and  on  the 
carefully  prepared  tables  furnished  by  Mr.  J.  Eathgeb,  of  San  Andreas, 
which  will  be  fou.nd  in  this  report. 

The  modes  of  occurrence  of  gravel  deposits  here  are  various.  They 
oicur,  first,  in  well-defined  ancient  river  channels,  under  a  capping  of 
larva  which  has  filled  the  rivers  of  past  ages  ;  second,  in  isolated  mounds 
or  hillocks,  evidently  the  remains  of  such  channels,  which,  being  unpro- 
tected by  a  covering  of  lava,  have  been  broken  up  by  the  action  of  air 
and  water;  third,  in  basins  or  flats  which  have  received  and  held  the 
wash  of  these  disintegrating  river  beds ;  and,  fourth,  in  low,  rolling  hills, 
near  the  base  of  the  Sierras,  and  beyond  the  reach  of  the  lava  flow. 
The  richest  deposits  have  been  found  on  the  flats  on  the  east  side  of 
Table  Mountain,  at  places  where  bars  evidently  existed  in  the  ancient 
river,  and  the  lava  flow  sought  the  deep  channel,  forming  an  elbow  or 
curve  on  which  the  lava  crust  was  very  thin,  or  sometimes  entirely 
denuded. 

Table  Mountain. — The  most  remarkable  feature  in  the  land-voape  of  the 
southern  counties  is  the  great  Table  Mountain.  This  is  a  flov.-  of  basaltic 
lava  covering  an  ancient  river  bed  several  hundred  feet  higher  than 
the  modern  river — the  Stanislaus — by  which  it  is  crossed  through  deep 
caiions  at  two  points — Abby's  Ferry  and  Byrne's  Ferry.    The  basaltic 
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matter  has  a  width  of  from  1,700  to  2,000  feet,  and  a  thickness  of  about 
150  feet ;  its  elevation  at  Jamestown  is  about  500  feet  above  the  surround- 
ing country.  Beneath  this  capping  of  lava  is  a  stratification  of  sand- 
stone sixty  to  one  hundred  feet  in  thickness ;  and  underneath  this,  on 
the  bed-rock  of  the  ancient  river,  is  found  the  cemented  gravel  from  one 
to  five  feet  in  thickness,  and  in  some  localities  exceedingly  rich  in  gold. 
The  distinctive  tabular  appearance  of  the  mountain  can  be  traced  from 
Murphy's,  in  Calaveras  County,  where  it  has  an  altitude  above  sea-level 
of  about  3,000  feet,  to  Knight's  Ferry,  Stanislaus  County,  where  it  is 
lost  in  the  foot-hills  of  the  Sierras  on  the  eastern  border  of  the  San 
Joaquin  Valley,  a  distance  of  thirty-six  miles.  At  its  upper  end  it  is 
much  broken  up,  but  in  Tuolumne  County,  below  Abby's  Ferry,  con- 
tinuous stretches  of  many  miles  occur  with  a  gentle  grade.  Below 
Byrne's  Ferry,  where  it  is  again  cut  by  the  Stanislaus,  it  is  much 
broken,  and  is  finally  lost  in  the  foot-hills. 

Prof.  J.  D.  Whitney,  in  his  General  Geology  of  Califorjiia,  (vol.  1,) 
says  of  this  mountain  : 

On  approaching  Table  Mountain  and  examining  the  material  of  which  it  is  coraposetl, 
and' the  position  which  it  occupies,  it  is  seen  at  once  that  itis  avast  lava  flow,  of  which  the 
upper  surface  remains  very  nearly  at  the  level  and  with  the  form  which  it  originally 
had  at  the  time  of  its  consolidation,  while  its  edges  and  the  surrounding  country  have 
been  denuded  and  washed  away,  so  that  the  toi)ography  of  the  region  is  entirely  differ- 
ent from  what  it  once  was — in  fact,  it  is  almost  the  reverse  of  it.  No  one  can  deny  that 
a  stream  of  melted  lava,  running  for  forty  miles  down  the  slope  of  the  Sierra,  must 
have  sought  and  found  a  depression  or  valley  in  which  to  flow,  for  it  is  impossible  that 
it  should  have  maintaiued,  for  any  distance,  a  position  on  the  crest  of  a  ridge.  Nor 
could  the  valley  of  the  Stanislaus,  now  two  thousand  feet  deep,  have  existed  at  that 
time,  for  this  flow  of  lava  is  clearly  seen  to  have  crossed  it  at  Abby's  Ferry.  The  whole 
face  of  the  country  must,  therefore,  have  undergone  an  entire  change  since  the  eruption 
took  place,  during  which  this  mass  of  lava  was  poured  out.  The  fact  that  the  lava 
flow  of  Tal)le  Mountain  took  place  in  a  pre-existing  valley  is  not  only  capable  of  being- 
demonstrated  on  general  principles,  but  is  confirmed  by  what  has  been  shown,  by  nu- 
merous excavations  beneath  it,  to  be  the  character  of  the  formation  on  which  it  rests. 

Professor  Whitney  estimates  the  amount  of  denudation  which  has  taken 
place  during  the  period  since  this  lava  flow  took  its  present  position  at 
not  less  than  three  or  four  thousand  feet  of  vertical  height.  The 
excessive  hardness  of  the  basaltic  capping  of  the  mountain  has  i)rotected 
it  from  any  appreciable  amount  of  denudation  and  erosion.  This  is 
manifested  by  the  scarcity  of  vegetation  on  its  summit,  where  there  is 
no  soil  of  sufficient  depth  to  support  more  than  a  few  stunted  shrubs. 

The  discovery  of  the  auriferous  character  of  the  bed  of  this  ancient 
river  was  made  accidentally  by  some  j)lacer-miners  working  in  the 
vicinity  of  Shaw's  Flat,  in  1854,  at  a  point  near  the  rim  rock  of  the 
channel  where  the  lava  capping  had  been  denuded.  In  the  excitement 
which  followed  almost  the  entire  length  of  the  mountain  was  located,  and 
hundreds  of  tunnels  run  to  strike  the  channel.  From  the  best  data  at  our 
disposal  we  estimate  the  total  length  of  tunnels  run  in  this  mountain  at 
forty  thousand  feet,  at  a  cost  of  not  less  than  $800,000.  The  number  of  feet 
located  was  between  sixty  thousand  and  eighty  thousand,  many  of  these 
locations  being  parallel  on  the  supposition  that  there  were  two  channels. 
This  idea  probably  originated  from  the  fact  that  the  river  frequently 
changed  its  channel,  as  do  modern  streams.  At  the  present  time  the 
wild  spirit  of  s^^eculation,  which  induced  the  expenditure  of  such  large 
sums  in  running  tunnels,  has  subsided,  and  mining  is  only  carried  on 
at  a  few  localities,  but  generally  with  handsome  returns.  Some  details 
of  present  mining  operations  in  this  mountain  will  be  found  in  the  de- 
scription of  Hughes's  claim,  (formerly  Maine  Boy's  tunnel,)  and  the  ground 
of  the  Table  Mountain  Tunnel  Company,  under  the  heading  of  "  Tuolumne 
County." 
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Gravel  deposits  in  the  foothills. — The  La  Grange  Bitch  Company. — Exten- 
sive auriferous  gravel-beds,  apparently  of  secondary  deposition,  are  found 
in  the  low  rolling  foot-hills  of  all  the  southern  eouuties,but  generally  in 
localities  remote  from  water,  and  in  consequence  their  development  has 
been  retarded.  Daring  the  past  year  thousands  of  acres  of  ground  of 
this  character  have  been  purchased  and  located  by  San  Francisco  capi- 
talists, and  vast  projects  are  under  way  for  bringing  water  to  them  by 
tapping  the  rivers  high  up  in  the  mountains.  Of  this  character  is  the 
enterprise  known  as  the  "  La  Grange  Ditch  Company,"  which  is  one  of 
many  having  like  objects.  This  company  own  between  four  and  five 
thousand  feet  frontage  on  the  Tuolumne  Eiver,  near  the  town  of  La  Grange, 
Stanislaus  County,  formerly  known  as  French  Bar,  their  ground  run- 
ning back  from  the  river  a  distance  varying  from  one-half  mile  to  one 
mile.  The  bed-rock  lies  at  a  sufficient  height  above  the  Tuolumne  River 
to  make  a  tunnel  necessary  for  opening  their  ground.  The  gravel  is 
soft  and  but  little  cemented  and  will  wash  easily.  The  banks  (or  gravel- 
beds)  average  about  one  hundred  feet  in  thickness  and  prospects  largely 
from  top  to  bottom,  sevei-al  pan  tests  having  shown  the  extraordinary 
average  of  three  to  five  cents  to  the  pan.  The  company  are  now  build- 
ing a  ditch,  taking  the  water  out  of  the  Tuolumne  Eiver,  at  a  place 
known  as  Indian  Bar,  seventeen  miles  above  their  claims.  This  ditch 
is  six  feet  wide  on  the  bottom,  eight  feet  on  the  top,  and  four  feet  deep, 
with  a  fall  or  grade  of  from  six  to  ten  feet  per  mile,  and  will  carry  four 
or  five  thousand  inches  of  water,  delivering  it  at  a  height  of  over  two 
hundred  feet  above  the  level  of  the  Tuolumne  Eiver.  The  ditch  was 
commenced  about  the  middle  of  July,  1871,  and  one  thousand  men  have 
been  constantly  employed  in  its  construction ;  eight  hundred  of  these  being 
Chinamen  at  one  dollar  per  day,  the  white  men  of  course  receiving 
higher  wages.  The  total  cost  of  this  ditch  is  estimated  at  $200,000,  and 
it  is  expected  to  be  complete  in  time  for  the  company  to  avail  themselves 
of  the  rise  of  the  river  early  in  1872.  Mr.  Edmund  Green,  the  super- 
intendent, has  adopted  a  novel  method  of  taking  the  water  from  the 
river  by  which  he  avoids  the  risk  incidental  to  a  high  dam.  This  is  by 
digging  a  cut  along  the  side  of  the  river  large  enough  to  contain  a  box 
flume  which  will  be  covered  with  rock  and  dirt,  leaving  the  bank  of  the 
river  in  its  natural  state.  But  little  fluming  will  be  used.  Around 
rocky  points  a  stone  wall  is  commenced  far  enough  down  the  banks  to  get 
a  perfectly  solid  foundation.  This  is  continued  ni)  to  the  top  of  the  ditch 
and  is  made  four  or  five  feet  in  thickness,  then  an  inner  wall  two  feet 
wide  and  two  feet  distant  from  the  outer  one  is  built  four  feet  high  from 
the  bottom  of  the  ditch  ;  clay  is  then  tami)ed  between  these  two  walls 
so  as  to  make  it  water-tight,  the  water  running  in  the  ditch  inside  both 
walls.  They  have  in  addition  a  winter  ditch  with  a  capacity  of  three 
thousand  inches  of  water,  taken  from  Dry  Creek,  three  miles  distant  from 
the  mines.  The  company  will  commence  washing  early  in  1872  with  five 
four-feet  flumes,  using  four  eight-inch  nozzle  improved  hydraulic  pipes 
under  a  pressure  of  one  hundred  and  fifty  feet.  Should  this  enterprise 
prove  a  success,  of  which  there  is  no  reasonable  doubt,  capital  will  seek 
investment  in  like  projects,  and  many  thousands  of  acres  of  equally 
valuable  ground  will  be  developed  in  the  southern  mines. 

Other  gravel  deposits. — Turner^s  and  Kincaid  Flat. — Many  auriferous 
gravel  deposits  of  great  richness  exist  in  various  parts  of  the  southern 
mines,  particularly  near  the  limestone  belt,  in  basins .  or  flats  where, 
from  the  nature  of  the  surrounding  country,  drainage  is  impossible  except 
by  the  construction  of  long  and  expensive  tunnels.  These  gravel-beds, 
like  the  detrital  matter  in  the  foot-hills,  are  probably  the  result  of  sec- 
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ondary  deposition  in  a  recent  geological  epocli — tbe  effects  of  tlie  distri- 
bution by  water  of  tlie  ancient  channels,  and  the  denudation  of  the 
surrounding"  country.     This  theory  is  founded  on  the  fact  that  in  these 
basins  the  remains  of  the  mastodon  and  elephant  are  found  in  great 
abundance,   while  in  the  old  river-beds  they  are  rarely  discovered. 
These  basins  were  worked  in  early  times  as  deep  as  was  possible  by 
means  of  shafts,  whims,  and  pumps,  but  as  the  bed-rock  was  approached 
the  water  was  found  to  be  an  insurmountable  obstacle,  and  they  were 
temporarily  abandoned.      Subsequently,  drain-tunnels  of  great  length 
were  run  at  various  places  where  these  basins  occur.    Two  of  these 
enterprises,  the  first  in  contemplation,  the  second  nearly  completed, 
will  be  briefly  described  here  as  an  illustration  of  this  branch  of  mining. 
The  Turner's  Flat  and  Table  Mountain  Mining  Company  early  in  1870 
acquired  by  purchase  and  location  five  hundred  acres  of  ground  at 
Turner's  Flat,  near  Jamestown,  Tuolumne  County,  this  location  giving 
them  also  5,000  feet  in  length  on  the  Table  Mountain  channel ;    the 
"flat"  being  on  the  eastern  side  of  Table  Mountain,  and  their  location 
running  down  on  the  western  side  of  the  lava-covered  mountain  toward 
the  Stanislaus  Eiver.    They  are  now  making  application  for  a  patent  to 
this  tract  and  negotiating  for  capital  to  open  their  ground.     Turner's 
Flat  is  an  extensive  deposit  of  auriferous  gravel,  which  has  proved  very 
rich,  and  is  of  unknown  depth.    Between  the  years  1853  and  1857,  when 
in  the  possession  of  former  owners,  several  shafts  were  sunk  in  the  flat, 
near  the  line  of  the  lava,  to  a  depth  of  eighty  feet,  when  a  large  quantity 
of  water  was  encountered,  of  such  volume  as  to  resist  the  power  of  the 
best  pumping  machinery  then  in  use.     About  the  year  1855  or  1850,  an 
English  company  acquired  large  interests  on  the  flat,  and  endeavored 
to  drain  it  by  running  a  tunnel  from  Slate  Gulch,  a  small  stream  tributary 
to  Wood's  Creek,  lying  far  to  the  east  of  Table  Mountain.    This  tunnel,  if 
completed,  would  have  been  about  three  miles  in  length,  but  after  spend- 
ing $30,000  it  was  ascertained  that  an  error  had  been  made  in  the  sur- 
veys, and  the  completion  of  the  tunnel  on  the  grade  they  were  running 
would  have  brought  them  to  the  surface  instead  of  the  bottom  of  the 
basin,  and  the  work  was  abandoned.    No  tunnel  except  one  from  Wood's 
Creek  seemed  feasible  for  the  drainage  of  this  ground,  and  this  would 
have  been  nearly  five  miles  in  length  with  a  light  grade.    This  valuable 
property  then  remained  unoccupied  and  undeveloped  for  a  period  of 
nearly  ten  years,  when  the  present  company  acquired  the  ground  and 
decided  on  a  new  point  of  attack  by  opening  the  bottom  of  Turner's 
Flat  from  the  west  side  of  Table  Mountain,  where  the  formation  is  very 
precipitous,  instead  of  on  the  eastern  side,  where  it  slopes  gently  to 
Wood's  Creek.    This  tunnel  will  enter  the  west  side  of  Table  Mountain 
about  three  hundred  feet  below  its  summit  and  about  one  hundred  and 
fifty  feet  below  the  lava  line.     It  is  estimated  from  surveys  that  its  total 
length  will  not  exceed  three  thousand  feet,  and  at  that  distance,  with  a 
grade  of  ten  inches  to  twelve  feet,  it  will  tap  the  gravel  deposits  of 
Turner's  Flat  at  a  depth  of  one  hundred  and  twenty  feet.    A  deep  gorge, 
setting  back  on  the  western  face  of  Table  Mountain,  opposite  the  flat, 
greatly  facilitates  the  construction  of  this  tunnel.     The  Turner's  Flat 
gravel  deposit  is  evidently  an  outbreak  from  the  Table  Mountain  chan- 
nel, and  had  yielded  about  $1,000,000  before  operations  were  suspended. 
The  gravel  on  the  bottom  is  said  to  have  paid  as  high  as  $5  per  bucket. 
The  tunnel  will  be  laid  with  flume,  and  the  grade  will  be  sufflcient  to 
effectually  break  up  the  gravel  and  release  the  gold. 

The  Kincaid  Flat  Mining  Company  is  a  San  Francisco  company,  who 
have  been  engaged  for  several  years  in  an  enterprise  similar  to  the 
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above,  aud  are  now  approaching  its  completion.  Kincaid  Flat  is  a 
basin-like  slepression,  surrounded  by  low  hills,  situated  a  few  miles  from 
Jamestown,  Tuolumne  County,  on  the  eastern  verge  of  the  great  lime- 
stone belt,  and  contains  about  one  hundred  and  fifty  acres  of  gravel  of 
unknown  depth.  Mining  was  commenced  here  shortly  after  the  discovery 
of  the  placers  on  the  limestone  belt,  and  immense  sums  were  taken  from 
the  flat.  Rumor  says  that  one  claim  fifty-five  feet  square  yielded  $100,000, 
and  that  the  total  product  of  the  flat  was  not  much  less  than  $2,000,000. 
While  any  estimate  of  the  yield  of  a  tract  of  mining  ground  in  early 
times  must  be  accepted  with  due  allowance  for  local  exaggeration,  it  is 
undoubtedly  true  that  this  ground  was  notoriously  and  fabulously  rich. 
The  present  company  having  acquired  this  ground  several  years  since, 
commenced  a  tunnel  from  Sullivan's  Creek,  the  nearest  depression,  and 
have  been  working  on  it  ever  since.  After  running  an  open  cut  two 
hundred  and  fifty  feet,  they  commenced  a  tunnel,  and  had  run  one 
thousand  three  hundred  and  thirty-five  feet  up  to  November,  1871.  They 
had  four  hundred  feet  more  to  run  to  strike  the  bed-rock  of  the  basin. 
Their  tunnel  is  about  five  by  seven,  and  for  one  thousand  three  hundred 
feet  runs  through  limestone,  when  they  encountered  a  trap-dike  of  ex- 
cessive hardness,  which  will  materially  delay  its  comj)letion.  The  tunnel 
has  already  cost  $00,000,  and  is  in  all  respects  a  model  piece  of  work. 
The  labor  has  so  far  been  done  by  hand,  but  it  is 
l)robable  it  will  be  completed  by  machinery.  This 
tunnel  will  not  drain  the  flat  below  a  depth  of  eighty 
feet  from  surface.  The  construction  of  such  an  ex- 
pensive work  shows  the  confidence  of  our  local  capital- 
ists in  the  undeveloped  resources  of  our  mines. 

At  Mokelumne  Hill,  Calaveras  County,  extensive 
operations  are  carried  on  in  the  ancient  channels, 
which  are  not  yet  exhausted.  They  will  be  noticed 
at  some  length  in  this  report.  Near  San  Andreas, 
Calaveras  County,  and  in  the  vicinity  of  Angel's, 
Murphy's,  and  Vallecito  channels,  mining  will  be 
l)rosecuted  with  vigor  during  the  coming  year.  At 
Byrnes'  Ferry  a  New  l^ork  Company  have  tunneled 
Table  Mountain  and  are  said  to  be  taking  out  good 
l)ay.  Extensive  gravel  operations  are  also  in  pro- 
gress at  Garrote,  in  Tuolumne  County,  aud  in  var- 
ious parts  of  Mariposa  County.  There  is  much 
similarity  in  methods  of  mining  in  these  various 
localities,  and  my  time  and  space  will  not  admit  of 
more  than  general  descriptions  of  some  of  the  rep- 
resentative claims,  selected  on  account  of  the  magni- 
tude of  their  operations.  These  will  be  found  scattered 
throughout  this  article. 

The  formation  of  gravel  deposits. — As  frequent  men- 
tion has  been  made  of  gravel  operations  in  isolated 
patches  which  were  formerly  parts  of  ancient  river- 
beds, I  present  the  section  of  a  shaft  in  a  claim  near 
Angel's  Camp,  Calaveras  County,  in  which  a  human 
skull  was  found  at  a  depth  of  one  hundred  and 
thirty-two  feet,  imbedded  in  a  stratum  of  gravel  five 
feet  in  thickness.  The  figures  on  the  left-hasd  side 
represent  feet,  and  show  the  thickness  of  the  different 
strata.  The  skull  was  found  in  the  five-foot  gravel-bed 
above  the  "  red  lava." 
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When  the  State  geologist  shall  have  completed  his  labors  and  issued 
his  reports  through  the  press,  we  shall  be  in  possession  of  many  facts 
which  will  elucidate  and  perhaps  reconcile  many  apparent  contradic- 
tions now  to  be  observed  in  the  formation  of  these  deposits.  Mr.  Good- 
year, one  of  Professor  Whitney's  assistants,  in  a  letter  to  the  Mountain 
Democrat,  thus  foreshadows  a  new  theory : 

With  reference  to  the  general  question  of  the  origin  and  distribution  of  the  aurif- 
erous gravel  itself  there  have  been  no  end  of  theories,  and  every  agency  that  is  capable 
of  moving  rocks,  from  salt-water  oceans  to  enormous  glaciers  and  lioating  icebergs,  has 
been  called  in  to  account  for  the  phenomenon.  With  reference  to  most  of  these  theo- 
ries, it  will  only  be  necessary  here  to  state  the  fact  that  no  well-informed  man  can 
study  carefully  for  himself  in  the  field  over  any  eonsiderable  extent  of  this  country 
the  character  and  distribution  of  the  gravel,  and  the  detailed  structure  of  the  banks 
with  the  fossils  which  they  contain,  without  being  led  to  the  irresistible  conclusion 
that  there  is  but  one  possible  agency  which  is  at  all  capable  of  satisfactorily  account- 
ing for  the  complex  and  intricate  phenomena,  and  that  this  is  to  be  fpund  in  the  action 
of  fresh  and  running  water.  This  agency  was  involved  in  the  old  "  blue-lead  theory" 
which  has  been  for  so  many  years  a  favorite,  not  only  among  the  best-informed  prac- 
tical men,  but  among  leading  geologists  and  mining  engineers  as  well.  The  gist  of 
this  theory  may  be  stated  in  a  few  words  by  saying  that  it  involved  the  supposition  of 
the  former  existence  here  of  a  great  river  with  its  branches,  the  main  trunk  of  this 
river  being  supposed  to  hold  for  one  or  two  hundred  miles,  if  not  more,  a  general 
southeasterly  course,  nearly  parallel  with  the  present  main  crest  of  the  Sierra,  before 
the  mountains  were  uplifted.  But  the  detailed  and  extensive  explorations  of  the 
gravel  mines  which  have  been  made  during  the  past  two  years  by  the  State  geological 
survey,  have  developed  among  other  things  the  fact  that  this  tlieory,  too,  is  not  only 
inadequate  to  account  for  the  complex  facts,  but  that  it  is  not  unfrequeutly  in  direct 
conflict  with  them.  The  questions  involved  are  extremely  complex,  and  it  is  no  won- 
der that  in  the  absence  of  systematic  and  extensive  investigation  of  the  facts  in  the 
field,  the  theories  at  first  propounded  should  have  been  wide  of  the  mark.  And  our 
own  work  in  this  direction  is  by  no  means  as  yet  complete.  What  the  true  theory  is, 
therefore,  it  would  be  premature  for  me  to  attempt  to  develop  here.  But  it  is  rapidly 
assuming  shape  in  our  minds,  and  the  whole  subject  will  be  thoroughly  discussed  in 
the  forthcoming  volumes  of  the  geological  report  of  Professor  J.  D.  Whitney,  provided 
the  coming  legislature  shall  furnish  the  requisite  means  for  their  completion  and  pub- 
lication. 

.  The  limestone  hclt. — Placer  mining. — Another  j)rominent  feature  in  the 
geology  of  this  part  of  the  country  is  the  limestone  belt,  on  which  are 
found  the  early  placers,  noted  for  their  immense  yield  from  1850  to  1855. 
This  belt  runs  through  all  the  southern  mining  counties,  and  can  be 
traced  continuously  for  nearly  one  hundred  miles.  Its  course  is  north- 
east and  southwest,  and  its  width  varies  from  half  a  mile  to  three  or 
four  miles,  in  some  places  contracting,  at  othfft^s  expandiug.  At  Sonora 
it  is  narrow,  while  at  Shaw's  Flat  and  Columbia,  a  few  miles  farther 
north,  it  is  several  miles  in  width.  Throughout  its  entire  length  it  was 
noted  for  the  richness  of  its  placer  deposits,  which  were,  however,  merely 
superficial,  rarely  exceeding  in  depth  six  or  eight  feet,  except  in  places 
where  the  limestone  formation  contracts,  and  at  these  points  it  has  been 
worked  to  a  depth  of  from  forty  to  one  hundred  feci  by  following  and 
cleaning  the  crevices.  Throughout  its  length  the  limestone  bed-rock  has 
been  deeply  worn  by  the  action  of  swiftly  running  water  carrying  bowl- 
ders and  debris,  which  have  cut  and  carved  it  in  the  most  singular  and 
fantastic  shapes  to  a  depth  of  many  feet.  In  many  places  remarkable  un- 
derground caverns  of  unknown  extent  are  found.  One  of  these  exists  near 
Cave  City,  El  Dorado  County,  of  many  acres  in  extent,  which  has  never 
been  thoroughly  explored,  although  discovered  as  early  as  1852.  The 
rich  flats  near  Columbia  and  Springfield,  when  discovered  by  the  early 
prospectors,  were  covered  with  dense  growths  of  pine,  and  the  entire 
face  of  the  country  has  been  so  changed  by  mining  operations  as  to  be 
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unrecoguizable  to  the  miner  of  '4:9-'50.  The  ricliest  portion  of  the  lime- 
stone belt  has  been  found  on  the  east  side  of  Table  Mountain,  in  Tuo- 
lumne County,  and  it  is  very  probable  that  the  placers  owed  mHch  of  their 
wealth  to  the  scattering  and  distribution  by  water  of  portions  of  the 
Table  Mountain  channel  not  protected  by  lava.  There  is  strong  evi- 
dence of  the  correctness  of  this  opinion  near  Springfield,  Columbia,  and 
Shaw's  Flat — all  of  these  places  being  but  slightly  below  the  level  of 
the  ancient  channel  at  its  exposed  points.  These  towns,  and  Sonora, 
Jamestown,  Montezuma,  and  Chinese  Camp,  owe  their  existence  to  this 
class  of  placers.  Near  the  head  of  Table  Mountain,  where  the  basins 
and  crevices  on  the  limestone  belt  are  deep,  we  find  the  towns  of  Mur- 
phy's and  Vallecito,  in  Calaveras  County,  where  mining  is  still  prosecuted 
on  a  small  stjale  by  means  of  whims  and  pumps,  with  a  fair  profit,  but 
the  ground  remaining  to  be  worked  is  limited.  At  these  points  the  Table 
Mountain  is  much  broken  up  and  loses  its  identity  as  a  continuous  range. 
The  ''flats"  between  the  mound-like  elevations  have  proved  exceedingly 
rich,  but  all  efltbrts  to  drain  them  have  proved  pecuniary  failures  in  con- 
sequence of  the  great  length  of  tunnels  required.  The  towns  of  Colum- 
bia, Spriugfield,  and  Sonora,  once  the  most  populous  of  the  southern 
mines,  were  built  on  the  best  placer  ground,  and  town  lots  are  now  more 
valuable  for  mining  purposes  than  for  business  and  residence.  Placer 
milling  in  their  vicinity  has  been  virtually  abandoned  to  the  Chinese, 
who  are  satisfied  to  work  ground  which  has  been  passed  through  the 
sluice-boxes  two  or  three  times.  It  often  happens  in  these  towns  that  a. 
lot  with  a  brick  house  on  it  is  bought  and  the  house  torn  down,  merely 
for  the  purpose  of  taking  the  gold  from  the  ground.  As  some  of  these 
towns  are  very  much  decayed,  property  of  this  kind  can  be  bought  for 
prices  which  leave  an  ample  margin  of  profit  after  sluicing  out  the 
ground.  In  confirmation  of  this  statement,  the  following  item  from  the 
Sonora  Democrat  of  April  15,  1871,  is  given : 

The  fine  brick  store  occupied  so  many  years  by  Condit  has  been  taken  down  with 
the  store-room  next  south  of  it,  and  now  the  brick  building  next  north  is  being  taken 
down  for  the  purpose  of  mining  the  ground  under  it.  Every  day  pieces  of  quartz  are 
found  that  are  very  rich  iu  gold.  The  store  was  built  on  grouud  that  had  not  been 
mined ;  it  is  proving  so  rich  now  that  a  mining  hole  will  soon  take  the  place  of  the 
building.  Pieces  containing  from  one  to  three  hundred  dollars  each  have  been  taken 
out  within  a  week.  One  week's  washing  has  averaged  $10  per  day  to  the  hand  em- 
ployed, running  one  wheelbarrow,  and  only  as  yet  washing  top  dirt.  Several  pieces 
were  found  ranging  from  one  to  three  ounces;  12  wagon-loads  (to  test  the  claim  before 
erecting  sluices)  paid  him  ^150.  In  the  rear  of  this  same  building,  a  few  years  since,  one 
25-poiTud  chunk  was  found,  and  several  of  nearly  that  weight.  A  dog,  digging  for  a 
gopher,  at  one  time  scratched  out  a  piece  of  quartz  for  which  Mr.  C.  obtained  $70. 
Small  pieces  of  float  quartz  are  now  daily  found  iu  this  claim  containing  from  $1  to  $10 
iu  free  gold. 

In  fact,  it  would  doubtless  prove  a  paying  investment  to  buy  the  land 
on  which  several  of  these  towns  are  situated,  tear  down  the  buildings, 
and  sluice  olf  the  ground.  The  town  of  Sonora,  however,  has  other 
resources,  and  is  now  experiencing  a  return  of  its  former  prosperity 
through  its^great  agricultural  and  horticultural  interests  and  the  numer- 
ous quartz-mining  districts  of  which  it  is  the  basis  of  supply. 

MARIPOSA  COUNTY. 

This  is  the  most  southerly  of  the  counties  included  within  the  limits 
of  the  "  southern  mines."  The  placer  interests  of  the  county  have  been 
neglected  for  years,  but  this  branch  of  mining  will  be  revived  with  the 
introduction  of  water,  for  which  purpose  several  ditches  are  being  con- 
structed. 
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The  quartz  interests  sliow  marked  imj)rovement,  manifested  by  the 
opening  of  many  mines  abandoned  for  years,  the  discovery  of  new 
ledges,  and  the  investment  of  San  Francisco  capital  in  developed  mines. 
The  mines  belonging  to  the  Mariposa  estate  are  so  situated  that  they 
require  water  for  milling  purposes ;  the  mines  are  proven  to  be  abun- 
dantly rich  and  comparatively  inexhaustible,  but  cannot  be  worked  suc- 
cessfully the  year  round  without  taking  the  ores  to  the  Merced  Eiver. 
They  now  propose  bringing  the  river  to  the  mines,  and  the  long-talked- 
of  Mariposa  ditch,  located  in  1852,  is  no  longer  a  myth  but  a  fixed  fact, 
as  the  work  is  being  actively  prosecuted  by  the  company. 

Of  the  celebrated  Mariposa  estate  and  its  mines  there  is  nothing  this 
year  to  be  said.  A  new  set  of  legal  complications  has  paralyzed  opera- 
tions, but  will  terminate,  it  is  believed,  in  a  comi)lete  reorganization  free 
of  incumbrances. 

The  county  of  Mariposa  possesses  many  valuable  claims  outside  of  the 
boundaries  of  the  Mariposa  estate,  some  of  which  are  among  the  most 
productive  in  the  State.  Among  these  we  may  instance  the  Ferguson 
mine,  the  Eclipse,  and  Hites'  Cove  mines. 

The  Ferguson  mine  has  recently  been  sold  to  an  English  company  for 
the  sum  of  $100,000.  It  is  situated  on  the  main  fork  of  the  Merced 
JRiver,  not  far  distant  from  the  Yosemite  Valley.  The  company  own 
3,700  feet,  and  intend  erecting  powerful  machinery,  as  there  is  water- 
power  enough  to  drive  an  unlimited  number  of  stamps.  This  mine  has 
•  been  in  successful  operation  for  over  ten  years  without  levying  an  assess- 
ment, and  during  the  present  year  has  paid  dividends  of  $4,000  per 
month  with  an  eight-stamp  mill.  The  vein  is  from  1  to  8  feet  thick, 
averaging  2^  feet.  The  average  pay  of  the  rock  is  now  about  $44  per 
ton.  Their  tunnel  is  in  1,100  feet,  on  a  level  with  the  mill,  to  which  the 
rock  is  easily  taken  by  car.  At  tha  back  of  the  tunnel  they  have  sunk 
a  shaft  100  feet  deep  -,  at  this  point  it  is  800  feet  below  the  surface. 

The  Hites'  Cove  mine  (described  in  report  for  1871)  is  engaged  in 
driving  a  cross-cut  which  is  expected  to  reach  the  lode  in  May,  1872. 
This  cross-cut  will  give  them  three  hundred  feet  of  backs.  This  mine 
has  always  paid  large  returns  to  its  owners. 

The  Washington  mine  has  a  large  vein  and  supplies  a  forty-stamp  mill. 
It  has  never  levied  an  assessment,  but  has  paid  for  all  improvements 
from  its  opening. 

The  Francis  mine  is  a  notable  instance  of  a  successful  mining  opera- 
tion without  capital.  Mr.  Francis,  the  recent  owner,  i^urchased  the  mine 
six  years  since  on  credit,  and  erected  on  it  a  five-stamp  mill.  The  mine 
and  mill  soon  yielded  its  owner  a  large  advance  on  the  original  cost. 
The  mine  has  recently  been  purchased  by  parties  in  San  Francisco  who 
propose  erecting  a  sixty-stamp  mill,  as  the  mine  has  been  developed  sufiQ- 
ciently  to  warrant  it,  having  three  years'  ore  in  sight  and  opened  up. 
The  lode  is  xrom  4  to  12  feet  thick,  and  is  traceable  for  miles  through  the 
country — is  opened  by  an  adit  level  driven  on  the  mountain  side  on  the 
lode  with  constantly  increasing  backs.  The  rim  will  pay  in  free  gold 
milling  process  from  $12  to  $15  per  ton,  with  from  10  to  60  per  cent,  of 
sulphurets,  worth  from  $100  to  $300  per  ton.  The  pay  chute  is  of  unusual 
length,  and  is  already  traced  and  tested  for  1,900  feet.  The  company  have 
3,000  feet  of  lode. 

There  are  many  other  mines  in  the  county  in  various  stages  of  develop- 
ment, but  their  opening  has  been  retarded  by  the  unfortunate  condition 
of  the  Mariposa  estate,  which  has  been  erroneously  supposed  to  contain 
the  best  mines  in  the  county,  and  which,  considered  abroad  as  an  un-. 


CONDITION    OF    MINING    INDUSTRY CALIFORNIA.  59. 

successful  example  of  mininj>-  on  a  large  scale,  has  proved  detrimental  to 
afl  attempts  to  induce  capitalists  to  invest  in  this  county.  The  condition 
of  this  estate  is  to  be  attributed  to  the  mismanagement  incident  to  the 
control  of  all  large  and  unwieldy  corporations  whose  stock  is  elevated 
or  depressed  at  the  pleasure  of  operators  wbo  never  saw  the  property 
of  the  company,  and  feel  no  interest  in  its  development  beyond  the 
temporary  enhancement  or  depression  of  the  value  of  shares  in  the 
stock  market  for  the  purposes  of  speculation. 

This  state  of  affairs,  however,  will  not  be  of  long  duration,  as  the 
resources  of  the  county  in  gold-bearing  quartz  have  attracted  the  atten- 
tion of  some  of  the  leading  mining  operators  of  San  Francisco,  who 
have  purchased  several  mines  and  are  now  engaged  in  the  development 
of  the  long-neglected  wealth  of  this  county. 

TUOLUMNE    COUNTY. 

This  county,  adjoining  Mariposa  on  the  north,  has  an  area  of  915,000 
acres,  of  which  but  a  small  i^roportion  is  nnder  cultivation,  although 
the  soil  of  the  western  i)ortion  of  the  county,  from  the  foot-hills  to  an 
elevation  of  2,500  feet  in  the  Sierras,  is  unequaled  in  the  productiveness 
of  its  orchards  and  vineyards,  both  as  to  the  quantity  and  flavor  of  its 
fruits.  The  county  has  ])romising  quartz  interests  which  have  for  a  few 
years  past  been  dormant,  but  are  now  reviving  under  the  impulse  of 
successful  operations  in  this  branch  of  mining,  while  gravel-mining  at 
various  places  on  Table  Mountain  has  proA'ed,  under  good  management, 
both  safe  and  profitable  as  a  business. 

Chinese  Camp. — The  town  of  Chinese  Camp  is  situated  in  a  basin  or 
flat,  east  of  Table  Mountain,  at  an  elevation  of  1,300  feet  above  sea- 
level,  the  Mother  lode  lying  about  one  mile  east  of  the  town.    The 
present  population  does  not  exceed  five  hundred  persons,  of  whom 
three-fifths  are  Chinese.    The  main  interest  of  the  place  has  been  placer- 
mining  on  the  flat  on  which  the  town  is  situated.    The  ground  has  been 
Avorked  over  to  bed-rock,  a  depth  of  three  to  five  feet,  and  the  best  part 
exhausted,  although  the  Chinese  still  carry  on  mining  on  a  small  scale 
when  they  can  find  dirt  paying  one  dollar  a  day  to  the  hand,  of  which 
enough  remains  to  last  for  several  years.  The  supply  of  water  is  limited, 
rarely  more  than  one  hundred  inches  being  available,  and  this  is  sold 
at  fifteen  cents  per  inch  for  ten  hours'  use.     Great  difficulties  were  met 
with  in  obtaining  an  adequate  supply  of  water  for  this  place,  as  a  deep 
ravine  (Wood's  Creek)  ran  between  the  town  and  the  nearest  ditch. 
These  were  finally  surmounted  by  running  a  pipe,  eleven  inches  in 
diameter  and  one  mile  in  length,  from  the  Phoenix  Water  Company's 
reservoir  across  the  ravine  of  Wood's  Creek  to  a  hill  above  the  town. 
The  head  of  the  water-supply  (at  the  reservoir)  is  two  hundred  feet 
higher  than  the  discharge-box  on  the  hill  above  the  town,  and  an  inter- 
vening depression — the  ravine  of  Wood's  Creek — having  a  depth  of 
seven  hundred  feet,  measured  from  the  discharge-box,  has  been  over- 
come, not  by  the  construction  of   an  expensive  trestle-work,  as  was 
formerly  the  practice  in  carrying  water  over  depressions,  but  by  laying 
the  pipes  on  the  surface  and  relying  on  the  pressure.    Two  hundred 
inches  have  been  safely  run  through  this  pipe.     The  gold  found  here  is 
noted  for  its  fineness,  and  is  probably  the  result  of  the  breaking  up  of 
old  channels,  of  which  remnants  are  found  on  the  edges  of  the  basin. 
The  pay-dirt  extends  entirely  across  the  flat  or  basin,  a  distance  of 
nearly  three  miles.     Some  spots  proved  very  rich,  but  were  quickly 
exhausted,  and  the  future  of  this  class  of  mining  is  not  promising. 
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Detached  masses  or  patches  of  cemented  gravel  are  found  on  the 
summits  of  a  few  mounds  or  spurs  of  hills  in  this  basin.  These- patches, 
on  account  of  their  hardness,  seem  to  have  resisted  the  disintegrating 
influences  of  air  and  water,  which  have  swept  away  and  scattered  the 
original  deposit  of  which  they  formed  a  part,  depositing  the  released  gold 
in  the  adjacent  gulches  and  streams  and  over  the  flat.  They  are  but  iso- 
lated monuments,  indicating  the  existence,  ages  since,  of  an  extensive  belt 
of  gravel  deposited  by  the  action  of  water,  but  whether  in  the  channel  of 
a  running  stream,  or  in  a  lake-like  depression,  or  whether  these  deposits 
were  formed  from  the  "  wash"  of  the  ancient  river  now  covered  by  the 
lava  of  Table  Mountain,  (which  is  probably  thecase,)  cannot  be  ascertained 
without  close  observation  andpatientinvestigation.  One  of  these  patches, 
situated  immediately  to  the  east  of  the  town,  and  about  one  hundred 
and  eighty  feet  above  the  level  of  the  basin,  covers  an  area  of  about  ten 
acres  and  proved  exceedingly  rich,  most  of  the  pay  being  found  in  a 
blue  streak,  varying  from  one  to  twenty  inches  in  thickness  and  lying 
immediately  above  the  bed-rock.  The  depth  of  the  gravel  in  this  tract 
did  not  exceed  thirty  feet,  and  the  best  surface-diggings  of  the  vicinity 
were  found  on  the  slope  to  the  east  of  this  mound  and  in  the  bed  of 
Wood's  Creek.  These  detached  masses  of  gravel  are  said  to  extend 
southerly  into  Mariposa  County,  where  they  exist  in  larger  bodies,  and 
will  be  worked  immediately  on  the  completion  of  several  ditches  now  in 
process  of  construction.  Toward  the  north  we  find  the  great  surface 
deposits  of  the  limestone  belt  which  probably  owe  its  origin  to  the 
same  causes. 

The  quartz  ledges  in  the  vicinity  of  the  town  are  all  supposed  to  be 
on  the  Mother  lode,  which  lies  immediately  to  the  east.  They  are,  begin- 
ning with  the  most  southerly  and  proceeding  north :  The  Clio,  10  stamps — 
not  running  for  two  years  ;  Orcutt's  mine  (supposed  to  be  on  a  spur  of 
the  Mother  lode) — a  very  rich  vein  of  decomposed  quartz ;  Eagle,  10 
stamps — operations  suspended  in  miU  pending  completion  of  drain  tun- 
nel ;  the  Shawmut — idle  for  two  years ;  belongs  to  a  Boston  company 
and  is  closed  on  account  of  mismanagement  and  defective  machinery. 

Two  miles  northerly  from  Chinese  Camp,  and  on  the  edge  of  the  same 
basin,  is  situated  the  decayed  and  deserted  town  of  Montezuma,  which 
was  once  noted  for  its  rich  placers.  Wood's  Crossing,  on  Wood's  Creek, 
one  mile  south  of  Jamestown,  is  noted  as  being  the  first  ground  worked 
in  the  southern  mines,  early  in  1848.  The  creek  here  was  very  rich,  and 
was  worked  by  the  Indians,  of  whom  there  were  many  here  at  that  time. 
It  is  said  that  the  first  traders  who  came  into  this  part  of  the  country 
bought  gold-dust  from  the  Indians  in  exchange  for  its  weight  in  beads, 
raisins,  &c. 

Jamestown. — Between  Montezuma  and  Jamestown  the  country  is 
broken  up  by  rolling  hills  of  no  great  elevation.  The  Mother  lode  is 
intersected  and  cut  half  a  mile  south  of  Jamestown  by  Wood's  Creek, 
a  stream  carrying  but  little  water  in  the  summer,  but  very  turbulent  in 
the  rainy  season.  At  this  point  the  croppings  of  the  lode  have  a  width 
of  from  twelve  to  sixteen  feet,  compact  and  boldly  defined,  with  numer- 
ous spurs  and  parallel  veins  on  the  east  side,  but  the  quartz  is  barren 
at  the  surface.  These  parallel  veins  have  proved  very  rich  but  not  con- 
tinuous. Abandoned  excavations  and  tunnels  show  that  they  have  been 
followed  till  they  "pinched  out"  or  became  merged  in  the  main  lode.  Near 
here,  on  the  line  of  the  Mother  lode,  are  situated  Quartz  Mouatain  and 
Whisky  Hill,  famous  for  both  rich  quartz  mines  and  great  failures. 
The  most  noted  mines  are  the  Golden  Rule,  the  App  mine,  the  Heslep 
mine,  and  the  property  of  liosencrans,  Preston  &  Co.  on  Whisky  HiU. 
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About  one  mile  and  a  balf  west  of  Jamestown  the  Mother  lode  has  been 
crossed  by  the  lava  flow  of  Table  Mountain,  and  makes  its  appearance 
again  in  prominent  croppiugs  on  the  west  side  of  the  mountain  at  the 
Kawhide  mine,  one  of  the  oldest  locations  in  the  county. 

The  past  history  of  Jamestown  is  that  of  all  mining  towns  relying 
mainly  on  placer  diggings — a  Lasty  growth  and  a  slow  but  sure  decay. 
The  placers  in  this  vicinity  and  the  bed  of  Wood's  Creek  were  of  great 
richness,  and  for  a  few  years  the  sales  of  gold-dust  averaged  nearly 
$1,000  per  day.  The  placers  were  of  the  same  character  as  those  of 
Chinese  Camp,  rarely  exceeding  two  feet  in  depth, and  have  been  worked 
over  several  times.  The  present  population  does  not  exceed  three  hun- 
dred. The  future  of  the  town  depends  on  the  quartz-mining  on  the 
Mother  lode  and  the  opening  of  the  old  channel  nnderlyiug  Table 
Mountain.  Both  of  these  classes  of  mining  require  large  expenditures, 
but  i)romise  large  and  profitable  returns. 

Quartz  Mountain  is  a  cone-shaped  hill  rising  abruptly  to  a  height  of 
four  or  fiive  hundred  feet  from  a  rolling  country.  Its  isolated  position 
makes  it  a*  i)rominent  landmark  for  miles  around,  this  prominence 
being  greatly  enhanced  by  an  immense  cropping  of  quartz  which  crosses 
the  summit  of  the  mountain  on  the  line  of  the  Mother  lode,  and  at  a 
distance. presents  the  appearance  of  a  great  wall.  Most  of  the  mines 
are  opened  about  half  way  between  the  base  and  the  summit.  The  vein- 
matter  here  seems  to  have  widened  with  the  expansion  of  the  mountain, 
and  veins  are  found  both  on  the  foot-wall  and  the  hanging-wall,  sepa- 
rated by  masses  of  broken  slate  and  quartz,  known  as  "horse-matter." 
These  veins  have  a  pitch  to  the  east  of  eighty  degrees. 

The  Heslep  mine,  on  Quartz  Mountain,  probably  the  most  thoroughly 
developed  mine  on  Quartz  Mountain,  is  a  location  of  1,555  feet  on  the 
hanging  wall  of  the  lode.  Tbe  mine  was  opened  in  1852,  and  was  then 
worked  by  an  open  cut  on  the  face  of  the  ledge.  This  cut  has 
been  continued  for  nearl^^  100  feet,  and  a  tunnel  run  from  its 
face,  on  the  ledge,  a  distance  of  COO  feet.  Winzes  have  been  sunk 
from  the  floor  of  this  tunnel  to  a  depth  of  65  feet  and  a  new 
level  opened.  On  this  level  the  vein  is  14  feet  wide;  8  feet  of 
this  vein-matter  is  hard  white  quartz,  and  6  feet  are  a  mixture  of  soft 
elate  and  broken  quartz,  highly  sulphureted.  The  foot- wall  of  the 
vein  is  greenstone  and  the  hanging-wall  slate.  The  average  pay  of 
this  mine,  which  may  be  taken  as  a  fair  representative  of  the  mines 
on  Quartz  Mountain,  is  about  ten  dollars  per  ton  for  rock  taken 
from  the  tnnnel,  and  a  slight  advance  for  rock  from  the  lower  level. 
This  is  exclusive  of  specimen  rock,  which  is  now  often  encountered  as 
depth  in  the  mountain  is  attained.  The  pay  runs  in  chutes  or  chimneys 
which  rarely  exceed  100  feet  in  length,  but  several  are  found  on  the  line 
of  the  location.  The  softer  material  can  be  mined  and  milled  at  an 
expense  of  $3  per  ton.  Of  this  class  of  rock  large  reserves  are  in  sight 
on  the  surface  which  can  be  cut  down  on  an  open  face  and  run  through 
the  mill  in  large  quantities,  with  a  profit  of  $3  to  $5  per  ton  without  in- 
terfering with  the  development  of  the  mine.  The  property  is  owned 
and  managed  by  Mr.  B.  F.  Heslep,  and  is  an  example  of  prudent  and 
skillful  management.  He  has  commenced  sinking  a  shaft  from  the  sur- 
face to  connect  with  the  winze  from  the  tunnel,  and  on  its  completion 
will  open  a  new  level  ICO  feet  below  the  tunnel,  or  300  feet  in  depth 
from  the  surface.  The  mill- has  fifteen  stamps  of  C50  pounds,  with  a 
crushing  capacity  of  eighteen  or  twenty  tons  per  day,  and  is  run  by  an 
overshot  wheel  forty  feet  in  diameter,  supplied  with  water  all  the  year, 
at  an  expense  of  $140  per  week,  night  and  day.    The  mill  is  built  for 
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thirty  stamps,  and  the  other  fifteen  will  be  put  in  as  soon  as  the  shaft  is 
sunk  and  the  lower  level  opened.  The  mill,  situated  a  short  distance 
below  the  mouth  of  the  tunnel,  is  provided  with  Stanford's  self-feeding 
apparatus,  requiring  only  one  man  to  attend  to  the  fifteen  stamps.  No 
pans  are  used,  as  the  main  reliance  is  on  the  free  gold.  The  sulphurets 
are  preserved  for  future  treatment. 

The  App  mine  next  adjoining  and  parallel  on  the  east  is  owned  by 
Griffin  &,  Co.  The  ledge  is  1,000  feet  long,  and  from  15  to  30  feet  wide. 
They  have  a  25-stamp  mill,  but  it  has  only  been  run  at  intervals  during 
past  year.  Their  rock  will  run  from  $15  to  $20  per  ton.  They  have  a 
shaft  down  580  feet,  on  an  incline  of  GO*^.  The  hoisting- works  are  very 
complete,  and  run  by  an  engine  of  25  horse-power. 

The  Knox  mine,  one-half  mile  from  the  Heslep,  is  1,200  feet  in  length, 
with  a  vein  10  to  20  inches  in  width.  It  is  owned  by  Preston  &  Go. 
They  have  hoisting-works  run  by  a  30  horse-power  engine,  and  a  mill 
of  ten  stamps  and  two  arrastras,  now  crushing  ten  tons  per  day.  The 
quartz  yields  an  average  of  $30  per  ton  exclusive  of  sulphurets. 

The  Golden  Eule,  near  Poverty  Hill,  is  owned  by  a  San  Francisco  com- 
pany. Their  mill  of  15  stamps  is  run  by  water-power,  (50-foot  wheel,)  and 
will  crush  15  tons  per  day  (24  hours,)  which  average  $10  per  ton.  A  tunnel 
500  feet  in  length  is  run  in  on  a  grade  with  the  mill,  to  which  the  rock  is 
brought  by  car.  This  tunnel  runs  nearly  east.  At  this  point,  the  tunnel 
runs  south  75  feet,  where  their  hoisting-works  are  situated,  87  feet  under- 
ground. The  hoisting-works  are  run  by  an  engine  of  12  horse-power. 
At  the  hoisting-works  there  is  a  vertical  shaft  225  feet  deep  from  the 
surface.  The  hanging-wall  is  of  serpentine,  and  the  foot- wall  of  slate 
formation.  The  vein  is  from  7  to  9  feet  wide.  The  Golden  Eule  has 
not  been  worked  regularly  during  the  year  1871,  and  no  dividends  were 
paid. 

Table  Moimtain. — This  remarkable  remnant  of  the  basaltic  overflow 
overlies,  as  is  well  known,  the  ancient  channel  of  auriferous  gravel. 
The  accompanying  diagram  is  made  from  observations  with  a  Green's 
barometer,  and  shows  the  interesting  fact  that  the  rim -rock  of  the  an- 
cient river  is  higher  on  the  west  side  than  on  the  east.    The  difference  is 


33  feet. 


Section  ol  Table  Mountain,  CaUfornia. 


The  observation  taken  at  A 
was  made  at  the  hoisting-works 
of  the  Table  Mountain  Co.'s 
claim,  on  the  eastern  side  of 
Table  Mountain,  (formerly 
known  as  the  "Humbug "claim.) 
87  feet  above  the  rim-rock  of  the 
ancient  river,  covered  by  the 
lava-flow  known  as  Table  Moun- 
tain; elevation,  1,080  feet. 

Observation  B  was  made  at  the 
hoisting-works  of  Hughes'  mine, 
on  the  west  side  of  the  mountain 


(formerly  known  as  the  Maine  Boys'  tunnel)  110  feet  above  the  rim  rock 
of  the  ancient  channel ;  elevation  1,736  feet.  This  claim  is  next  adjoining 
and  south  of  the  Table  Mountain  Tunnel  Co.'s  ground. 

Observation  C  was  taken  on  the  summit  or  plane  of  Table  Mountain 
and  at  a  point  equidistant  from  observations  A  and  B  ;  elevation  1,882 
feet. 

The  diagram,  a  cross-section  of  Table  Mountain,  is  a  representation 
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of  the  Stratification  at  this  point:  a  is  the  basaltic  lava  rising  in 
precipitous  cliffs  from  the  surrounding  country ;  b  a  stratum  of  com- 
pact sand  nearly  hard  enough  to  be  designated  as  sandstone ;  under- 
neath this  is  a  layer  of  gravel,  represented  by  c  ;  and  o  shows  the  posi- 
tion of  the  auriferous  gravel. 

The  auriferous  gravel  is  extracted  by  means  of  inclines  running  respect- 
ively from  A  and  B  to  the  bottom  of  the  channel. 

Mining  in  Table  Mountain. — The  ground  of  the  "  Table  Mountain 
Tunnel  Company"  is  situated  on  Humbug  Flat,  about  one  mile  north  of 
Jamestown  on  the  east  slope  of  Table  Mountain.  The  company  owfi 
4,500  feet  of  ground,  north  and  south  on  channel,  and  claim  from  base 
to  base  of  the  mountain.  Their  gravel  deposit  is  partly  under  the  lava 
capping,  but  a  large  portion  of  the  best  grouftd  lay  to  the  east  of  the 
lava  flow  and  seemed  to  owe  its  origin  to  a  deflection  of  the  ancient 
river  channel,  which  here  took  a  slight  bend,  followed  by  the 
lava  stream,  leaving  exposed  a  large  jiortion  of  the  old  river  bed. 
The  ground  was  first  worked  in  1852  by  a  tunnel  running  from  Pepper- 
mint Creek,  an  insignificant  stream  on  the  east  side  of  Table  Mountain. 
This  tunnel  was  run  1,000  feet  in  slate  bed-rock,  and  on  rising  twenty- 
five  feet  pay  gravel  was  struck  near  the  rim  of  the  channel.  This 
tunnel  cost  1 00,000,  and  ruined  its  projectors,  only  four  of  them  hold- 
ing a  small  interest  when  pay  was  struck.  Subsequently  the  ground 
was  opened  by  inclines  higher  up  the  slope  and  near  the  edge  of  the 
lava  capping  of  the  mountain,  and  is  still  worked  by  this  method,  the 
Peppermint  Creek  tunnel  being  used  for  drainage.  Drifts  are  run  from 
these  inclines  by  means  of  which  the  ground  has  been  breasted  out  for 
a  length  of  U,500  feet,  and  2,000  feet  yet  remain  to  be  opened.  The 
channel  of  the  old  river  proved  to  be  from  100  to  150  feet  in  width,  and 
the  breasts  were  opened  to  a  width  of  30  to  80  feet  according  to  the 
yield  of  the  gravel.  The  thickness  of  the  pay  gravel  varies  from  four 
to  six  feet — the  richest  being  on  the  bed-rock,  which  is  "  picked"  down  to 
a  depth  of  ten  or  twelve  inches.  The  main  incline,  through  which  the 
mine  is  now  worked,  is  320  feet  in  length,  the  perpendicular  depth  from 
the  bottom  of  the  incline  to  the  surface  being  eighty-seven  feet.  The 
strata  passed  through  in  running  this  incline  were  compacted  sand 
alternated  with  thin  layers  of  "  pipe-clay."  Underneath  this  was  found 
the  pay  gravel — four  to  six  feet  in  thickness,  then  a  soft  slate  bed-rock. 
The  main  north  drift  is  now  1,600  feet  in  length  on  the  channel,  but 
"  breasting"  has  not  been  made  on  more  than  half  this  distance.  The 
gravel  is  brought  from  the  "head"  or  "breasts"  of  the  drifts  by  a  car 
drawn  by  a  mule  to  the  foot  of  the  incline,  whence  it  is  raised  to  the 
surface  and  emptied  in  a  large  dump-box. 

The  method  of  treatment  here  is  by  the  "  Cox  pan,"  a  process  which 
is  fully  described  in  another  part  of  this  report.  The  hoisting- works 
and  mill  are  run  by  eighty  inches  of  water,  by  means  of  an  overshot 
wheel  thirty  feet  in  diameter.  A  test  of  several  hundred  car-loads  of 
gravel  at  this  mine  showed  a  yield  of  five  to  six  dollars  per  car-load, 
equivalent  to  $10  per  cubic  yard;  but  this  "run"  was  on  very  rich 
ground.  The  average  yield  for  a  run  of  several  successive  months 
would  probably  not  exceed  half  the  amount  obtained  when  the  test  was 
made,  and  with  this  yield  a  large  profit  accrues  to  the  owners.  The 
gravel  of  this  part  of  the  channel  of  Table  Mountain  is  soft  and  easily 
extracted  with  the  pick.  In  using  the  "  pan  "  the  gravel  is  fed  contin- 
uously from  a  "hopper,"  the  feeding  being  interrupted  only  long  enough 
to  discharge  the  bowlders  from  the  mill  or  pan.  The  dirt  released  by 
the  action  of  the  pan  passes  through  the  apertures  in  the  bottom, 
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whence  it  runs  tlirougb  three  hundred  feet  of  sluice-boxes,  and  the 
proprietors  are  confident  from  experimental  tests  that  they  save  as 
much  of  the  gold  as  by  any  process  in  use.  They  speak  highly  of  the 
"Gox  pan"  after  two  years  of  constant  use. 

The  Hughes  mine,  comprising  the  ground  formerly  known  as  the 
Maine  Boys'  tunnel,  one  of  the  earliest  locations  on  Table  Mountain,  is 
situated  north  of,  and  next  adjoining  the  claim  above  described,  but 
is  opened  from  the  western  instead  of  the  eastern  face  of  the  mountain, 
which  is  here  nearly  2,000  feet  in  width.  The  main  drifts  of  the  two 
companies  are  now  approaching  each  other,  one  running  north  and  the 
other  south  on  the  channel,  and  before  the  close  of  the  present  year  the 
communication  will  be  opened  through  the  mountain  under  the  lava 
crust  which  filled  the  ancient  channel  of  Table  Mountain.  This  will 
afford  complete  ventilation  for  both  mines,  and  greatly  facilitate  future 
explorations.  Barometrical  observations  taken  on  a  line  across  Table 
Mountain  at  this  point  give  the  following  results : 

Altitude  above  sea  level. 

Moti-tli  of  Table  Mountain  Company's  incline,  east  side  Table  Mountain 1, 680  feet. 

Mouth  of  Hughes's  incline,  west  side  Table  Mountain 1, 736  feet. 

Summit,  or  jilane  Table  Mountaiu  between  these  jioints 1,  882  feet. 

It  will  be  observed  that  the  rim  rock  of  the  old  river  bed  is  thirty- 
three  feet  higher  on  the  western  than  on  the  eastern  side,  showing  that 
the  river  wore  its  deeper  channel  on  the  western  side.  The  bottom  of 
the  river  (bed-rock)  seems  to  be  about  300  feet  below  the  plane  of  the 
mountain.  It  is  an  interesting  question  which  we  submit  to  the  consid- 
eration of  the  State  geological  survey,  whether  tbese  facts  have  any  bear- 
ing on  the  great  distribution  of  gold  on  the  eastern  side  of  the  mount- 
ain as  manifested  on  the  limestone  belt  from  Columbia  at  Kiucaid  Flat, 
and  in  the  bed  of  Wood's  Creek.  The  Maine  Boys'  ground,  after  many 
vicissitudes  of  good  and  bad  fortune  for  nearly  twenty  years,  passed 
into  the  hands  of  its  present  energetic  owner,  Mr.  David  Hughes,  who 
has  demonstrated  that  this  class  of  mining  can  be  carried  on  with  uni- 
form profit  when  managed  with  economy  and  skill.  Mr.  Hughes  owns 
1,900  feet  on  the  channel,  and  his  ground  is  opened  by  an  incline  four 
hundred  and  ninety-six  feet  in  length,  and  110  feet  in  perpendicular 
depth.  The  width  of  the  channel  varies  from  150  to  300  feet,  while  the 
pay-dirt  varies  from  thirty  feet  to  the  entire  width  of  the  channel.  The 
gravel  is  about  twenty  feet  in  thickness,  but  the  paying  portion  seldom 
exceeds  four  jeet  on  the  bottom.  The  stratification  is  the  same  as  on  the 
other  side  of  the  mountain.  Several  "  channels"  are  supposed  to  exist  in 
the  claim,  but  they  are  probably  the  results  of  the  changing  of  the  river 
bed  from  east  to  west  as  demonstrated  by  the  barometrical  observations 
above  noted.  The  claim  is  worked  through  two  tunnels,  the  drifts  in  one 
(the  old  Maine  Boys')  being  2,G00  feet  in  length,  in  the  other  1,500  feet. 
The  gravel  is  taken  out  and  hoisted  in  the  same  manner  as  in  the  claim 
last  described.  Mr.  Hughes  uses  two  "  Cox  pans,"  run  with  fifty  inches 
of  water  by  an  overshot  wheel  thirty  feet  in  diameter.  Each  pan  will 
treat  forty  car-loads  of  gravel  per  day — one  ton  to  the  car-load.  The 
gravel  is  fed  continuously  as  at  the  Table  Mountain  Co.'s  mill,  about  ten 
inches  of  gravel  being  kept  constantly  in  the  bottom  of  the  pan,  but  it 
is  here  charged  with  a  smaJl  quantity  of  quicksilver.  From  one  hundred 
to  two  hundred  feet  of  sluices  are  used  below  the  pans.  The  yield  is 
from  $2  50  to  $3  per  car-load,  and  is  considered  good  pay.  The  gravel 
sometimes  yields  much  higher,  rarely  lower.  This  is  a  little  less  than  $5 
per  cubic  yard.  Mr.  Hughes  has  used  these  pans  for  several  years  in 
succession,  and  has  made  several  improvements  in  their  construction 
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and  manipulation,  particularly  in  the  distribution  of  the  water  in  the 
pulp  while  in  motion.  He  says  they  will  successfully  work  any  gravel 
soft  enough  to  yield  to  the  pick,  and  work  it  closer  than  any  other  pro- 
cess, though  he' admits  the  loss  of  a  considerable  percentage  of  the  finer 
gold. 

SoHom.. — The  country  between  Jamestown  and  Sonora,  a  distance  of 
four  miles,  is  more  hilly,  and  mining  has  been  confiued  to  the  bed  of 
Wood's  Creek.  The  town  of  Sonora,  the  largest  town  in  the  southern 
mines,  was  settled  in  the  summer  of  1848  by  a  party  of  Mexican  miners 
from  the  province  of  Sonora,  and  was  originally  known  as  the  "  Sono- 
raniau  Camp,"  to  distinguish  it  from  Jamestown,  which  was  settled  at 
about  the  same  time  and  known  as  the  "American  Camp."  lu  the  fall 
of  1849,  with  the  discovery  of  the  great  wealth  of  the  placers  on  the 
limestone  belt,  the  population  of  Sonora  increased  with  great  rapidity 
and  was  estimated  to  be  at  least  five  thousand  persons.  This  population, 
however,  was  much  diminished  in  the  succeeding  year  by  the  enforce- 
ment of  the  foreign  miners'  tax,  which  was  then  thirty  dollars  per 
mouth,  but  revived  in  18512,  and  stood  at  about  three  thousand  for  many 
years,  until  the  gradual  decay  of  the  placers,  when  it  settled  down  to 
its  present  population,  about  twelve  hundred  souls.  With  the  exhaus- 
tion of  the  placers  the  town  underwent  a  j)eriod  of  decay  nearly  as  rapid 
as  its  growth,  but  is  now  recovering  its  prosperity  on  a  more  stable  basis. 
This  town,  like  all  mining  towns  in  California,  has  suftered  severely  from 
repeated  and  destructive  conflagrations.  Tiie  losses  by  fire  from  1849 
to  1853,  during  which  period  four  great  fires  devastated  the  town,  were 
estimated  at  one  million  of  dollars.  The  first  newspaper  published  in 
the  mines  of  California  was  the  Sonora  Herald,  the  first  number 
being  issued  on  July  4,  1850.  Nos.  1  to  7  of  the  Herald  were  printed 
on  foolsca]) ;  single  copies  sold  at  fifty  cents.  The  state  of  society  during 
the  flush  times — from  1849  to  1853 — was  of  the  worst  description,  and 
crime  and  lawlessness  were  much  increased  by  the  ill-feeling  engendered 
between  the  Mexican  and  American  population.  Murder  and  robbery 
were  crimes  of  frequent  occurrence,  and  these  were  i:>unished  by  the 
stern  discipline  of  lynch  law.  In  1855  a  vigilance  committee  was  organ- 
ized, in  consequence  of  the  murder  of  some  Americans  by  Mexican  des- 
peradoes, and  after  several  summary  trials  and  executions  the  entire 
Mexican  population  was  banished,  and  the  guilty  and  innocent  suffered 
alike.  The  winter  of  1852  was  remarkable  for  its  severity,  the  rain-fall 
exceeding  that  of  any  year  since  the  occupation  of  the  country  by  the 
white  races.  The  streams  rose  and  swept  away  the  few  ferries,  the 
roads  were  destroyed,  and  great  sickness,  destitution,  and  suffering 
resulted.  Some  idea  of  the  price  of  living  in  Sonora  at  that  time  may 
be  formed  from  the  following  extract  translated  from  a  work  on  Cali- 
fornia, publ-ished  in  the  city  of  Mexico  in  186G,  by  I'Abbe  Alric,  who 
was  the  parish  i)riest  of  Sonora  from  1851  to  1855. 

"  During  the  months  of  November  and  December,  1852,"  says  the 
abbe,  "rain  and  snow  fell  in  great  abundance,  and  the  roads  were  ren- 
dered impassable  for  several  months.  The  consequence  was  that  the 
price  of  living  advanced  to  exorbitant  rates.  Eggs  were  worth  $1 
each;  bear's  meat,  $1  per  pound;  bread,  $2  per  pounds  chickens,  $10 
to  $12  each ;  and  a  turkey  sold  for  $20.  Everything  else  was  sold  in 
proportion." 

I  quote  a  few  more  extracts  from  this  work  to  show  the  social  condi- 
tion of  Sonora  at  this  period: 

"On  the  8th  of  June,  1851,"  says  the  abbe,  "I  was  compelled  to 
witness  a  terrible  spectacle  at  a  neighboring  camp  where  I  was  called  to 
H.  Ex.  211 5 
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aduiinister  the  last  consolations  of  religion  to  two  Mexicans  who  had 
been  condemned  to  death  b^^  the  Yankee  miners  on  the  bare  suspicion 
of  having  been  implicated  in  the  murder  of  two  Americans  whose  dead 
bodies  had  been  discovered,  near  the  tents  of  the  Mexicans.  After  these 
miserable  men  had  received  the  rites  of  the  church,  a  noose  was  i)laced 
around  their  necks,  the  end  of  the  rope  was  thrown  over  a  limb,  and 
they  were  placed  on  the  back  of  a  mule  which  was  driven  from  under 
them,  the  men  remaining  suspended  uutil  life  was  extinct. 

"On  the  same  day  several  Americans  discharged  their  revolvers  into 
a  gambling-house  where  seven  Mexicans  were  seated  at  play,  on  the 
pretense  that  the  Mexicans  had  cheated  at  cards.  On  arriving,  I  found 
three  dead  and  the  others  wounded.  These  died  the  next  day,  and  a 
common  grave  received  the  remains  of  all.  The  murderers  escaped 
unpunished. 

"  These  scenes  were  repeated  daily.  Jn  fact,  on  the  next  day  I  was 
sent  for  from  Melones  (now  Carson  Hill)  to  confess  two  miners  accused 
of  robbing  a  sluice-box.  It  was  necessary  to  cross  the  Stanislaus  liiver, 
where  I  was  detained  for  some  time,  and  on  my  arrival  found  1  was  too 
late ;  the  only  thing  to  be  seen  was  two  corpses  swinging  from  a  limb 
projecting  over  a  precii)ice. 

"  One  night  I  was  called  to  visit  two  sick  men,  one  a  Frenchman,  the 
other  a  Mexican,  who  lived  in  a  tent  some  distance  from  the  town.  They 
did  not  seem  in  immediate  danger  of  death,  and  I  left  them  at  11  p.  m,, 
promising  to  return  early  in  the  morning.  Soon  after  my  departure 
they  were  robbed  and  murdered  for  the  gold  dust  in  their  possession, 
and  their  bodies  disposed  of,  and  on  my  return  in  the  morning  I  found 
neither  tent,  sick  men,  nor  corpses. 

"Such,"  remarks  the  abbe,  "is  life  in  California."  This  journal, 
extending  over  a  period  of  four  years,  is  a  constant  record  of  such 
scenes  as  the  above.  Finally  a  vigilance  committee  was  organized,  whose 
first  proceeding  was  the  banishment  of  all  the  Mexican  population  who 
refused  to  surrender  their  arms.  The  flock  being  dispersed,  the  abbe 
sought  new  fields  of  labor. 

The  Sonora  of  to-day,  with  its  churches,  schools,  stores,  and  pleasant 
residences  surrounded  by  gardens  and  orchards,  presents  a  striking 
contrast  to  the  rude  collection  of  tents  and  brush  houses  described  by 
I'Abbe  Alric,  and  the  rude  and  lawless  population  of  1849-'r)0  has  been 
succeeded  by  a  thrifty  and  energetic  population  engaged  principally  in 
the  development  of  the  wonderful  resources  of  this  locality,  in  fruit-rais- 
ing and  vine-culture,  the  orchards  and  vineyards  here  producing  fruit 
in  a  profusion  and  with  size  and  flavor  unequaled  in  any  other  part  of 
the  State. 

Quartz-mining  near  Sonora. — To  the  east  of  Sonora,  high  up  in  the 
Sierras,  is  found  a  belt  of  quartz  mines,  inclosed  in  the  granite  forma- 
tion, wiiich  are  rapidly  assuming  an  importance  second  to  none  in  the 
State  in  point  of  extent  and  i)roductiveness,  and  but  little  known  out- 
side of  the  boundaries  of  the  county.  We  will  briefly  notice  a  few  of 
the-'e  claims. 

The  Confidence  mine  has  been  opened  for  more  than  ten  years,  during 
which  period  work  had  not  been  ]>rosecuted  with  any  degree  of  regu- 
larity until  it  passed  into  the  hands  of  the  present  owners,  Ben  Holla- 
day  &  Co.,  who  purchased  it  for  the  sum  of  $15,000  on  the  recommen- 
dation of  Mr.  L.  Gilson,  a  miner  of  experience  and  skill.  The  claim  is 
1,050  feet  in  length  ;  its  course  northwest  and  southeast,  with  a  dip  to 
the  west  of  twenty  eight  to  thirty  degrees.  Both  walls  are  granite,  and 
the  fissure  varies  in  width.    At  the  north  end  of  the  drifts  the  vein  mat- 
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ter  is  about  eight  feet  wide  and  yields  an  average  of  nearly  $75  per  ton. 
The  south  drifts  are  wider,  sometimes  attaining  a  width  of  sixteen  feet, 
and  the  yield  from  this  part  of  the  mine  is  from  812  to  815  per  ton. 
The  pay-chute,  or  chimney,  as  far  as  developed,  has  a  length  of  200  feet. 
The  rock  is  a  hard,  white,  sulphureted  quartz,  presenting  no  indication  of 
its  richness,  and  "  specimen  rock"  is  rarely  found.  The  mine  is  opened 
bv  an  incline,  500  feet  in  length,  running  on  the  vein— the  perpendicular 
depth  from  surface  to  bottom  of  incline  being  about  240  feet.  Three 
levels  have  been  opened,  each  running  100  feet  north  and  100  feet  south 
from  the  incline.  The  present  owners  took  the  mine  with  a  ten-stamp 
mill.  They  now  have  a  hrst-class  forty-stamp  mill  and  three  arrastras, 
capable  of  reducing  fifty  tons  per  day.  The  mine  is  kept  developed  in 
advance  of  the  capacity  of  the  mill,  and  it  is  estimated  that  the  re- 
serves in  sight  will  run  the  mill  six  months,  without  opening  another 
level,  and  that  these  reserves  will  yield  $200,000.  About  sixty  men  are 
employed.  This  company  own  2,100  feet  of  a  similar  ledge,  and  as  far 
as  opened  the  ledge  has  gold  visible  in  every  part.  Under  its  present 
management  it  looks  as  if  it  would  last  for  years  to  come.  The  extraor- 
dinary fineness  of  the  gold  in  this  mine  makes  it  the  more  valuable, 
the  gold  running  from  000  to  920  fine.  For  the  past  two  years  the 
mine  has  been  yielding  at  the  rate  of  from  $25,000  to  $;30,(>00  per  month, 
sometimes  as  high  as  $40,000.  The  mill  and  hoisting-works  are  run  by 
j)owerfal  steam  machinery. 

Tlie  Excelsior  mine  is  situated  a  short  distance  to  the  northeast  of  the 
Confidence,  and  the  geological  and  mineralogical  features  are  similar. 
This  mine  produced  $525,000  in  twenty  mouths  with  a  ten-stamp  mill. 
The  mine  is  now  closed  and  has  been  for  the  past  five  years,  on  ac- 
count of  a  i)ersoual  difiiculty  among  its  owners.  Miners  in  the  vicinity, 
who  formerly  worked  in  the  mine,  think  it  among  the  richest  in  the 
State.  Explorations  have  reached  a  depth  of  175  feet,  the  mine  being 
opened  laterally  about  400  feet.  Mr.  G.  F.  Wriglit,  who  has  been  ab- 
sent from  the  State  for  several  years  past,  has  returned  from  the  East, 
and  it  is  thought  the  mine  will  be  re-opened  early  in  1872.  During  the 
working  of  this  mine,  the  company's  little  ten-stamp  mill  made  several 
runs  ranging  from  $14,000  to  $25,000  per  week.  One  lot  resulted  in  a 
clean-up  of  $25,800  from  fifty  tons  of  rock. 

At  Big  Basin  several  ledges  are  worked,  by  means  of  arrastras,  by 
Lewis  &  Brother.  These  ledges  are  found  in  talcose  slate.  Besides 
these  claims,  numerous  veins  are  being  opened  on  the  same  belt,  which 
is  believed  to  extend  northerly  into  Calaveras  County,  where  it  outcrops 
at  the  Sheep  Eanch  claims,  Washington  district.  Near  Sonora  and 
Columbia,  on  the  slopes  of  Bald  Mountain,  unraerous  "pocket"  veins 
of  great  richness,  but  limited  in  extent,  occurring  in  slate,  are  found 
and  worked  by  the  adventurous  class  of  prosi)ectors  who  depend  on 
this  precarious  method  of  mining  for  a  subsistence.  On  the  west  side 
of  Table  Mountain  we  find  the  Mother  lode,  with  the  small  mining 
villages  of  E^iwhide  Eanch  and  Tuttletowu.  Numerous  claims  at  these 
points  on  which  work  has  been  suspended  for  several  years  will  soon  be 
re-opened.  Among  this  class  we  may  mention  the  Kawhide,  possessing 
one  of  the  finest  mills  in  the  State,  closed  for  several  years  in  conse- 
quence of  mismanagement  and  litigation,  and  the  Waters  mine,  near 
Tuttletowu,  which  is  said  to  contain  a  large  amount  of  low-grade  ore 
in  sight,  but  operations  have  been  suspended  for  want  of  machinery. 

Columbia  and  ricinity. — Four  miles  north  of  Sonora  we  find  the  towns 
of  Columbia,  Shaw's  Flat,  and  Springfield.  The  first-named  was  once  an 
important  ijlace,  second  only  to  Sonora  in  population  and  wealth.     All 
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these  towns  are  situated  on  the  limestone  belt,  which  is  here  nearly 
three  miles  in  width,  immediately  to  the  east  of  Table  Mountain,  and 
have  an  elevation  above  sea-level  of  about  li,l()0  or  2,200  feet,  being- but 
little  less  than  that  of  the  plane  of  the  mountain.  Tlie  surface  diggings 
here  were  from  three  to  thirty  feet  in  depth.  The  limestone  bed-rock, 
everywhere  exposed  by  the  washings  of  the  miners,  is  deeply  eroded 
and  cut  in  the  most  fantastic  shapes  by  the  action  of  running  water  at 
some  remote  period.  The  placers  here  were  formerly  extensive  and 
rich,  but  at  the  present  time  they  do  not  yield"  more  than  two  dollars 
a  day,  and  the  unworked  area  is  very  limited.  The  best  ground  is  cov- 
ered with  buildings  in  the  various  towns.  These  buildings  are  being 
removed  for  the  purpose  of  mining  the  ground.  The  auriferous  charac- 
ter of  the  ancient  channel  under  Table  Mountain  was  tirst  discovered  in 
1851,  near  Shaw's  Flat,  where  the  denudation  of  the  lava  crust  exposed 
the  richest  ground  worked  in  this  part  of  the  State.  As  late  as  1855-'o6 
it  is  said  that  some  claims  at  Caldwell's  ranch  yielded  ten  or  twelve 
pounds  of  gold  per  day,  for  many  consecutive  days.  At  that  time  the 
town  of  Shaw's  Flat  contained  two  hotels  and  a  dozen  stores.  Now 
there  are  not  a  dozen  houses  occupied.  Indian  antiquities,  such  as 
pestles  and  mortars  of  stone,  are  here  found  in  abundance,  and  the 
remains  of  the  mastodon  and  elephant  are  frequently  unearthed  by 
mining  operations.  These  remains  are  found  at  depths  varying  from 
ten  to  thirty  feet  beneath  the  surface.  At  Gold  Springs,  near  (Jolumbia, 
an  elephant's  tusk  nine  feet  in  length,  and  of  proportionate  thickness, 
was  found  in  a  good  state  of  preservation,  but  did  not  long  resist  exposure 
to  the  air.  Brown's  Flat,  situated  on  Wood's  Creek,  about  half  way 
between  Sonora  and  Columbia,  has  a  population  of  one  or  two  hundred 
persons,  who  are  engaged  in  mining  on  the  creek.  The  limestone  belt  is 
here  pinched  down  to  very  narrow  limits,  and  the  depth  of  pay-dirt  in 
the  creek  varies  from  twenty  to  sixty  feet,  the  crevices  in  the  rock  being 
still  deeper.  The  dirt  is  hoisted  to  the  suiface  by  derricks,  emptied  in 
dump-boxes,  whence  it  is  run  through  sluice-boxes.  Several  claims  are 
yielding  from  $3  to  $5  per  day  to  the  hand,  but  the  available  ground  is 
now  very  limited.  Yankee  Hill,  near  the  head  of  Wood's  Creek,  and  at 
the  base  of  Bald  Mountain,  has  been  noted  for  the  existence  of  coarse 
gold.  Among  the  nuggets  found  here  was  one  of  twenty- three  pounds, 
one  of  seventeen  pounds,  and  many  pieces  varying  in  weight  from  one 
to  four  pounds.  Mining  is  still  carried  oi]  in  the  bed  of  the  creek,  but 
on  a  small  scale.  The-  basin  in  which  these  towns  are  situated  has  on 
one  side  Table  Mountain,  with  its  channel  of  auriferous  gravel,  and  on 
the  other  Bald  Mountain,  which  is  noted  for  the  richness  of  its  "pocket" 
claims.  The  gulches  and  ravines  of  this  mountain  still  contain  much 
gold  released  by  the  decomposition  of  the  quartz  veins. 

The  following  is  an  extract  from  the  early  mining  laws  of  Columbia 
district.     Those  of  other  localities  described  did  not  materially  differ. 

"A  full  (ilaim  for  mining  purposes  on  the  flats  or  hills  of  the  district 
shall  consist  of  an  area  equal  to  that  of  one  hundred  feet  square. 

"A  full  claim  on  ravines  shall  consist  of  one  hundred  feet  running  on 
the  ravine,  and  of  a  width  at  the  discretion  of  the  claimant,  provided  it 
does  not  exceed  one  hundred  feet. 

''No  person  shall  hold  more  than  one  full  claim  within  the  bound- 
aries of  this  district,  nor  shall  it  consist  of  more  than  two  parcels  of 
ground,  the  sum  of  the  area  of  which  shall  not  exceed  the  area  of  one 
full  claim;  provided,  nothing  in  this  article  shall  be  so  construed  as 
to  prevent  miners  from  associating  in  companies  to  carry  on  mining 
operations,  such  companies  holding  no  more  than  one  full  claim  to  each 
member." 
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Another  article  provided  that  no  claim  should  be  sold  to  a  Chinaman 
under  penalty  of  tbrieiture.  Those  owning  ground  now  are  very  willing 
to  sell  to  "John." 

List  of  quavtz-milh  in  Tuolumne  County  running  during  1870  and  1871. 


Name. 


Blue  Gulch  Ea-le  Mill 


Loniliartlo    iliue    and 

IHill. 
Coiilidonce   Mine    and 

Mill. 


Deer  Creek  Mill 


Owner. 


Buchanan    Mine    and 
Mill. 

AnicricHn  Camp  Mine 

and  Mill. 
Golilru  Kulo  Mine  and 

Mill. 
Heslep  Mine  and  Mill. . 


Eagle  Mill  and  Mining 
Company. 

Lombardo  Company  . . 

Ben.  Holladay 


Preston's  Mine  and  Mill  I  10 


App  Mine  and  Mill    . 
Rawhide  Mine  and  Mill. 


Spring  Gulch  Mine  and 

Mine. 
Whitman's  Pass  Mill  . . 
Starr  King  Mine  and 

Mill. 
Clio...  


Soulsby  Mine  and  Mill. 

Lewis  Brothers'  Mine. . 
ExccLsior  Mine  and  Mill 
Tullock  &  Co.'s  Mine 

and  Mill. 
Patler.son's  Mine   and 

Mill. 


25 
20 

10 

5 
5 

10 

20 

2 

10 

5 

10 


H.P.Gould 

Buchanan  Mining  Com 
pauy. 

Jones  it  Woodman.   . . 

Bosworth  &  Co 

B.F.Heslep 

Preston  &  Co 

Griffin  &  Co 

Preston  «fc  Co 

Sharwood  &  Co 

Colby  &  Co 

Inch  &  Co 

Clio  Mining  Company. 

Davidson  &  Co 

Lewis  Bros 

Wright  &Co 

Tullock  i;  Co 

Patterson  &  Co 


Kemarks. 


Work  has  been  recommenced  during  present  year 
with  favorable  prospects ;  tunnel  being  run  to 
drain  mine  at  low  level. 

Running  at  intervals. 

One  of  the  best  mines  in  the  State;  said  to  be 
yielding  from  Sl,(i00  to  $1,200  per  day.  The 
present  owner  took  possession  in  18G7,  since 
which  time  the  mine  has  jiaiil  largely,  and  has 
been  developed  to  a  depth  of  500  feet  by  an  in- 
cline.   Situated  in  the  granite  belt. 

Running  at  intervals  for  two  years  past;  ledge 
much  broken  up  and  pay  spotted. 

Suspended  for  many  years;  prospecting  resumed 
this  year;  mine  valuable,  but  will  require  a 
large  expenditure  to  put  it  in  paying  condition. 

Running  at  intervals. 

Work  on  mine  and  mill  temporarily  suspended 

during  past  year;  will  be  resumed  in  li^'r^. 
Running  constantly,  and  paying  well ;  vein  wide, 

but  of  low  grade;    situated   on  Mother  lode, 

Quartz  Mountain. 
Formerly  knowu  as  Knox  Mine  ;  vein  small,  but 

rich;  running  steadily. 
An  old  location;  work  temporarily  su.spended. 
Operations   suspended   on   account  of  change  of 

management;    woik  will    be  resumed.      This 

mine  has  been  very  productive. 
First-class  10-stamp  mill  just  completed. 

Vein  small,  but  rich  ;  in  granite  belt. 
Working  at  intervals. 

Will  resume  work  as  soon  as  supply  of  water  will 
admit. 

A  productive  mine,  but  now  in  pecuniary  diffi- 
culties and  litigation. 

Uses  two  stamps  and  arrastras ;  paying  well. 

Mill  burned  down  ;  will  be  rebuilt. 

A  vein  ou  west  side  Mother  lode,  jiarallel  with  it. 

Running  arrastras  constantly ;  will  have  10-stamp 
mOl  in  operation  next  year. 


It  appears  from  the  above  table  that  twenty  mills,  with  an  aggregate 
of  two  hundred  and  sixty-two  stamps,  have  been  running  during  the 
past  two  years,  and  but  few  of  these  with  regularity.  Langley's  Pacific 
Coast  Directory  for  1870-'71  gives  a  list  of  forty  mills  with  four  hundred 
and  forty-four  stamps  iu  this  county.  The  county  assessors  for  that 
year  made  no  returns,  so  that  we  cannot  compare  the  number  of  tons 
crushed  with  that  of  previous  years. 

CALAVERAS    COUNTY. 

This  county  adjoins  Tuolumne  on  the  north.  It  possesses  gravel  and 
placer  deposits  of  considerable  extent,  but  not  of  great  depth,  and 
labors  under  the  disadvantage  of  scarcity  of  water.  It  contains,  also, 
near  the  foot-hills,  rich  mines  of  copper,  now  un worked,  and  numerous 
veins  of  quartz  of  great  richness.  Many  of  the  richest  claims  on  the 
Mother  lode  are  found  in  this  county.  The  county  assessor,  in  his  re- 
port to  the  surveyor  general  for  1871,  says:  "The  placer  mines  of  this 
county  are  'things  of  the  past.'  True,  now  and  then,  in  one's  journey- 
ings,  you  will  startle  some  old  'forty-niner,'  in  his  secluded  ravine,  with 
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]>i(;k,  pan,  and  sbovel,  mayhap  a  roclior ;  now  and  tlion  a  squad  of 
Cflr^tials  workino-,  for  the  twentieth  time,  old  tailings.  But  it'  the 
blight  yield  of  placer  mines  has  paled,  we  are  content  with  the  more 
resi)len(lenf  glories  of  cement  and  quartz ;  of  the  first,  we  are  but  in  our 
infancy."  Tlii-oughout  various  paits  of  the  county  gi-avel  diggings  are 
Ibnnd,  and  in  several  basins  near  the  head  of  Table  Mountain  the  gravel 
has  a  depth  of  thirty  or  forty  feet,  but  drainage  is  difficult  and  exi)en- 
sive.  Mr.  J.  liathgeb,  of  San  Andieas,  has  made  close  investigation 
into  the  character  and  yield  of  many  of  the  gravel  claims  of  the  central 
part  of  the  county,  and  furnishes  the  following  valuable  description 
and  data : 

The  milling  districts  of  San  Andreas,  Lower  Culaveritas,  and  Fonrth  Crossing,  in 
Calaveras  County,  arc  situated  on  the  range  ot  the  Mother  quartz  lode  of  Caliibruia, 
and  are  about  eight  miles  iu  length  by  three  miles  in  width.  Since  last  year  these 
districts  have  made  progress  iu  the  mining  industry  aud  have  advanced  by  their  self- 
sustaiuiug  capacity  to  lU'otitable  operations. 

'J'he  priuoiiial  mines  of  these  districts  are  the  Davis,  Sceilfart,  Thorn,  Ehead,  Union, 
Anton,  Miner's  Dream,  Bat  liiiniu,  aud  Thorpe. 

The  principal  tunnel  and  hydraulic  chiims  are  the  Garnet,  Chirks  A:  Co.,  Wilson  & 
Co.,  Hedrick,  Johnston,  Bennet,  Worthmanu  &  Co.,  Plel't'er  &  Co.,  Cioyd,  llaggio  & 
Co.,  Rivera  &  Co.,  Oneto  &  Co.,  Waters,  Gay,  Peregriui  and  Driscol. 

For  the  year  ld71,  the  estimated  product  of  bulliou  for  these  districts  is  hfty  thou- 
sand dollars. 

The  ruling  rates  of  wages  are,  for  tirst-class  miners,  .f  3  per  day,  also  $2.50  aud  $2  ; 
coinmou  laborers,  ^ISA)  to  §2  per  day  ;  Chinamen,  .§1.25  to  ;^1.50. 

List  of  stamp  mills: 

Demarest,  10  stamps,  overshot  water-wheel. 
,     Union,  10  stamps,  overshot  water-wheel,  1  i)an. 

Thorpe,  5  stamps,  overshot  water-wheel,  3  arrastras. 

Irvine,  10  stamps,  overshot  water-wheel. 

Garnet,  5  stamps,  overshot  water-wheel,  1  arrastra. 

A  10-stamp  qnartz-mill  at  the  Thoru  mine,  and  a  10-stamp  quartz-mill  at  the  Union 
mine,  are  in  contemplation. 

The  Thorn  mine  has  been  sunk  since  last  year  to  the  depth  of  over  200  feet. 
There  is  in  the  shaft  a  well-detined  gold-bearing  quartz-vein  of  five  feet  in  width. 
The  total  width  of  vein-matter  from  the  foot-wall  to  the  hanging-wall  is  twelve  feet. 
The  mill-rock  is  a  blue-ribbou  rock,  similar  to  that  of  the  celebrated  Eureka  mine, 
Amador  County.  The  hanging-wall  is  a  blue  slate,  the  foot-wall  a  variety  of  granite. 
Substantial  hoisting-works  and  other  improvements  are  erected  on  this  mine. 

The  Uiiiim  mine  is  yielding  well,  aud  is  being  sunk  to  another  level,  having  a  good 
supply  of  timber  on  hand. 

Tlie  Rhcad  mine  has  two  shafts,  thirty-three  feet  each.  The  vein  is  two  feet  wide  at 
the  bottom.  Gold  is  impregnateil  iu  the  foot-wall,  and  forming  a  thin  coating  on  the 
talcose  slate  or  rock  of  the  foot-wall. 

Tlie  Anton  is  a  new  mine,  paying  well. 

The  Thorpe  mine  has  been  worked  till  June ;  had  to  stop  for  want  of  water  to  drive 
a  iive-stami)  mill  aud  the  pump  attached  to  it  to  free  the  mine  of  water. 

The  Bachman  mine  is  yielding  well. 

Auriferous  di'posits  of  gravel  occur  iu  a  nearly  parallel  line  with  these  quartz-lodes, 
to  the  east  of  them,  aud  arising  probably  from  the  disorganization  of  the  net-work  of 
quartz-veins  and  rocks  bearing  gold.  Tunneling  and  hydraulic  washing  in  these  de- 
posits have  been  lucrative.  Water  may  be  obtained  in  these  districts  from  four  to  six 
months  of  tlie  year. 

The  Garnet.claim  has  been  drifted  upon  400  feet  in  length  by  80  feet  in  width,  has  a 
five-stamp  mill  with  hoisting-works,  a  heavy  Chile  mill  (ariastra)  attached,  with  32- 
feet  overshot  water-wheel.     The  yield  has  been  §18,500. 

Clark  &  Co.  have  extracted  rich  pay-dirt  from  a  channel  on  the  northern  bank  of 
San  Andreas  Gulch. 

Wilson  &  Co.  are  getting  out  cemented  gravel,  hard  to  wash,  because  it  will  not  slake 
for  a  long  time. 

The  tiarvey  Hedrick  claim  is  worked  by  hydraulic  washing,  and  drifting  is  done 
when  no  water  can  be  obtained  for  washing. 

The  W.ade  Johnston  claim  is  a  gravel  formation,  .a  channel  through  ahill,  worked  by 
drifting  and  hydraulic  washing.     The  Bennet  is  on  the  same  channel. 

Raggio  &,  Co.  are  excavating  deep  crevices  in  a  limestone  range  in  the  river  by 
means  of  a  derrick  and  horse-power,  getting  good  pay. 

Worthman  claim  is  a  tunnel  claim  now  ;  formerly  a  hydraulic  claim  ;  still  yielding 
well. 
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Driscol  &  Co.  are  catting  a  tail-raco  auel  tunnel  into  good  diggings. 

Adjoining,  soutlieast  of  Fourtli  Crossing  district,  are  the  cement-gravel  tunnel 
claims  of  Dogtown. 

The  Hammerschmidt  &  Hensel  tunnel  has  been  yielding  very  well ;  they  intend  to 
build  a  mill  for  the  extraction  of  the  gold  held  by  the  cement,  which  slakes  hard. 

The  Barney  Hurle  tunnel  is  going  further  into  good  ground. 

The  Bully  Tunnel  Company  have  struck  rich  pay — $200  on  75  superficial  feet — but 
water  interferes  badly. 

Hydraulic  claims,  Calaveritas  district,  Calaveras  County. 


Inches  of  water  used  in  hydraulic  washing 

Cost  of  water 

Fall  of  the  water,  ( head) , 

Supply  of  water  lasting  in  a  year , 

Number  of  cubic  yards  washad  in  ten  hours 

Yield  of  gold  per  day 

Height  of  gravel  washed  this  year 

Ground  worked  in  the  claim,  total 

Grouud  un worked 

Ground  worked  this  year 

Number  of  men  working 

Wages  paid  to  hired  meu  per  day,  per  man . 
Composition  of  auriferous  deposit,  from  top 


Direction  of  channel 
Bed-rock 

Curiosities  found 


Bennet's  claim. 


40. 

$-iO  per  week. 

30  feet. 

4  months. 
3  to  4. 
$10  to  S12. 
12  to  14  feet. 
1  acre. 

5  acres. 

40  by  50  feet. 


$1.25. 


Red  soil,  round,  heavy 
quartz  boulders,  lava, 
sand,  silicious  slate  frag- 
ments, white  rounded 
quartz,  granite,  syenite 
boulders,  gneiss,  fine  gold, 
iron-sand,  and  rubies. 

N.  W.,  S.  E. 

Blue  and  gray  slate,  and 
strata  of  quartz. 


Hydraulic  claims,  Calaveritas  district,  Calaveras  County. 


Johnston's  claim. 


Inches  of  water  used  in  hydraulic  washing. 

Cost  of  water 

Fall  of  the  water,  (head) 

Supply  of  water  lasting  in  a  year 

Number  of  cubic  yards  washed  in  ten  hours. 

Yield  of  gold  per  day 

Height  of  gravel  washed  this  year 

Grouud  worked  in  the  claim,  total 

Ground  unworked 

Ground  worked  this  year 

Number  of  men  working 

Wages  paid  to  hired  men  per  day,  per  man. 
Composition  of  auriferous  deposit  from  top. 


Direction  of  channel. 
Bed-rock 

Curiosities  found 


40. 

$20  per  week. 

80  feet. 

4  months. 
3  to  4. 
812  to  S14. 
10  to  15  feetr 

5  acres. 
15  acres. 

70  by  70  feet. 

3. 

SI. 25. 

Red  soil,  round,  heavy  quartz 
boulders  of  all  colors,  lava, 
sand,  fragments  of  slate, 
gneiss,  granite,  syenite, 
tine  gold,  magnetic  iron 
sand. 

N.  W.,  .S.  E. 

Blue  aiul  gray  slate. 

Petrified  turtles. 
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Hydraulic  claims,  Calaveritas  district,  Calaveras  County. 


Hedrick's  claim. 

Inches  of  water  nsefl  in  livdraulic  washinor 

40. 

Cost  of  water 

$20  per  week. 
fcO  feet. 

Fall  of  the  water,  ( head) 

Supply  of  water,  lasting  ns  a  year 

3  mouths. 

Number  of  cubic  yards  hydraulic  washed  iu  ten  hours. . . 
Yield  of  <;'old  per  day 

3  to  4. 

$1.5. 
20  feet. 

Heii''ht  of  ffrav(;l  washed  this  year     .           .        

Ground  worked  iu  the  claim,  total 

2  acres. 

Ground  unworked 

(50  acres. 

Ground  worked  this  year 

40  by  100  feet. 
5  to  7. 

Number  of  men  working 

Wages  paid  to  hired  men  per  day,  per  iTian 

$1.25. 

Red  gravelly  soil,sand, quartz 
boulders,  cemented  frag- 
ments of  slate  and  other 
rocks,  gold,  tine  black 
sand,  &.C. 

N  W    S  E 

Composition  of  auriferous  deposit,  from  top 

Direction  of  channel 

Bed-rock 

Blue  and  frav  sl.'ite. 

Curiosities  found 

Petrified  wood  and  foliage. 

Shaft  claims  at  San  Andreas,  Calaveras  County. 


Garnet  Company. 


Inches  of  water  used  in  sluice-washing 

Cost  of  water  

Supply  of  water  lasting 

Depth  of  shaft 

Height  of  d  rift  on  an  average • 

Area  of  gionnd  drifted  upon 

Length  of  ground  unworked  on  channel 

Average  of  cement-gravel  extracted  per  day 

Quantity  of  refuse  (boulders)  left  iu  the  drift 

Quantity   of    gold-bearing   cement-gravel     crushed    in 
twenty-four  hours'  run  of  5  stamps  of  500  pounds 

Crushed  with  heavy  Chile  arrastra 

Expense  of  milling,  per  cubic  yard 

Expense  of  extracting,  per  cubic  yard 

Yield  of  one  cubic  yard  of  ground 

Total  yield  of  claim  iu  one  year 

Wages  paid  to  underground-drifters , 

Number  of  men  working 

Composition  yf  deposit  from  surface  downward 


Direction  of  channel . 
Bed-rock 


20. 

$10.50  per  week. 

4  mouths. 

42  feet. 

U  feet. 

400  by  80  feet. 

1,200  feet. 

2,500  pounds  ])er  man. 

One-half. 

18  tons,   or  about    7    cubic 

yards. 
25  tons,  or  10  cubic  yards. 
70  ceuts,  (wages.) 
$2.50. 

ks 

$18,500. 

$2.50  per  daj^ 

12. 

Lava  or  sedimentary  forma- 
tion; hard  cemeut  above 
ledge  or  bed-rock  ;  aurifer- 
ous gravel  cement,  hard 
quartz,  black  and  dark 
colored. 

N.  W.,S.E. 

Very  hard,  compact,  gray 
quartz  slate. 
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Shaft  claims  at  San  Andreas,  Calaveras  County. 


Wilson  «fc  Co. 


Inches  of  water  used  in  sluice  washing 

Cost  of  water 

Supply  of  water  lasting 

J)fpt  h  of  shaft 

Height  of  drift  on  an  average 

Area  of  ground  drifted  upon 

Length  of  ground  uu worlied  on  channel 

Average  of  cement  gravel  extracted  per  day 

Quantity  of  refuse  (boulders)  left  in  the  drift... 
Quantity  washed  in  sluices  per  day,  ten  hours.. 

Expense  of  nulliug,  per  cubic  yard 

Expense  of  extracting,  per  cubic  yard 

Yield  of  oue  cubic  yard  of  ground 

Total  yield  of  claim  in  one  year 

Wages  paid  to  underground-drifters 

Nuuiber  of  men  working ." 

Comx^ositiou  of  deposit  from  surface  downward . 


Direction  of  channeL 
Bed-rock 


15. 

|>1..50  per  day. 

5  months. 

33  f.-et. 

(5  to  10  feet. 

300  by  70  feet. 

900  feet. 

2,500  pounds  per  man. 

One-half. 

3  to  5  cubic  yards. 


1  day's  labor. 

$5. 
$3,000. 


Lava,  gravel  cement,  frag- 
ments of  slate,  granite, 
and  gneiss,  rounded,  loose 
sand. 

N.  W. ,  S.  E. 

Slate,  blue. 


Tunnel  claims  near  Dogtoivn,  Calaveras  County,  California. 


Inches  of  water  used  in  sluice  washing 

Inches  of  water  used  iu  hydraulic  washing 

Height,  or  fall 

Supply  of  water  lasting  in  the  year 

Cost  of  water,  sluicing,  per  day 

Cost  of  water,  hydraulic,  per  week 

Air-shafts 

Length  of  tunnel  at  present 

Height  of  drift,  (all  pay-dirt) 

When  this  claim  commenced 

Area  of  ground  drifted  out  and  worked 

Number  of  cubic  yards  drilted  out 

Length  of  ground  un worked 

Average  of  cement  gravel  extracted  per  day 

Quantity  of  refuse  left  In  the  stope 

Quantity  of  gravel  cement  washed  during  last  year,  and 

extracted  

Yield  of  cement  gravel  washed 

Total  yield  last  year 

Total  yield  since  commencement  of  this  claim 

Gold,  description 

Wages  paid  to  underground-drifters 

Nuniberof  men  hired 

Number  of  men  working 

Composition  of  deposit 


Hammerscnmidt,  Hensel 

&  Co. 


25  to  30. 

20. 

100  feet. 

6  to  7  months. 

$4. 

820. 

O ne  of  70  feet,  one  of  148  feet. 

1,500  feet. 

6  feet. 

In  1865. 

9,166  superficial  square  yards. 

18,332. 

400  feet. 

20  to  25  car-loads,  about  25 

square  yards. 
Over  one-half 


Bed-rock 

Direction  of  tunnel  and  course  of  deposit-channel 


2,200  square  yards. 

§4  to  $5  i)er  square  yard. 

Over  §8,000. 

$70,000. 

Small  flat  particles. 

!r;2.50. 

4. 

8. 

Eed  soil,  small  and  large 
white  and  blue  quartz 
boulders,   ]iieces  of  dark- 

■  blue  slate,  (juartz  an<l  nuca 
slate,  cemented  granite 
gravel. 

Dark  bine  slate  full  of  cubic- 
al pyrites. 

E.N.E. 
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Tunnel  claims  near  Dogtoum,  Calaveras  County,  California. 


Barney,  Hurle  &  Co. 

Inches  of  water  used  in  sluice  washing 

.30. 

Supply  of  water  lasting  in  the  year 

6  to  8  mouths. 

Cost  of  water,  sluicing,  per  day 

Air-shafts * 

$4. 

One  of  10.')  feet. 

One   of  200   i'eet    otih  of  400 

Length  of  tunnel  at  present 

Height  of  drift,  (all  pav-dirt) 

feet,  one  of  300  feet. 
4i  to  5i  feet. 
In  1862. 

VVhen  this  claim  commenced 

Area  of  ground  drifted  out  and  worked 

5,()00  superficial  square  yards. 
7,500  square  yards. 
600  feet. 

Number  of  cubic  yards  drifted  out 

Length  of  ground  un  worked 

Average  of  cem ent  gravel  extracted  per  day 

15  to  20  square  yards. 
Over  one-half. 

Quantity  of  refuse  left  in  the  stope 

Quantity  of  gravel  cement  washed  during  last  year,  and 
extracted 

Not  washed. 

Yield  of  cement  gravel  washed 

$4. 

Not  washed  out 

Total  yield  last  year 

Total  yield  since  commencement  of  this  claim 

$30,000. 

Both  coarse  and  fine. 

Wages  paid  to  underground-drifters 

$2.50. 

Number  of  men  hired 

Number  of  men  working 

4. 

Composition  of  deposit 

Red     soil,     quartz,     gravel, 
slate,     granite,    sand,    all 
cemented. 

Bed-rock 

Direction  of  tunnel  and  course  of  deposit-channel 

quartz. 
East. 

Tunnel  claims  near  Dogtown,  Calaveras  County,  California. 


Bully  Company. 

Inches  of  water  used  in  sluice  washing 

30. 

Supply  of  water  lasting  in  the  year 

6  to  8  months. 

Cost  of  water,  sluicinji,  per  day 

$4. 
4. 

Air-shatts 

Length  of  tunnel  at  present ... 

700  feet. 

Height  of  drift,  (all  pay-dirt) 

4  feet. 

When  this  claim  commenced 

1870. 

Number  of  cubic  yards  drifted  out 

3,000. 

Lengtli  of  ground  un  worked 

1,000  feet. 
Over  one-half. 

Quantity  of  refuse  left  in  the  stope 

Quantity  of  gravel  cement  washed  during  last  year,  and 
extracted 

2,000  square  yards. 

$700. 
$700. 
$2.50. 
4. 

Total  yield  last  year 

Total  yield  since  commencement  of  this  claim 

Wages  paid  to  underground-drifters 

Number  of  men  working 

Composition  of  deposit 

Gravel,  cemented. 

Bed-rock 

lihui  slate. 

Direction  of  tunnel  and  course  of  deposit-channel 

S.E. 
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Buckeye  Company. 


Inches  of  water  used  in  sluice  washing 

Supply  of  water  lasting  in  the  year 

Cost  of  water,  sluicing,  per  day 

Air-shafts. 

Length  of  tunnel  at  present 

When  this  claim  commenced 

Number  of  men  working 

Composition  of  deposit 

Bed-rock 

Direction  of  tunnel  and  course  of  depositjchauuel 


30. 

6  to  8  mouths. 

«i4. 

4. 

1,000  feet. 

1870. 

4. 

Gravel,  cemented. 

Blue  slate. 

S.E. 


Tunnel  claims  near  Dogtown,  Calaveras  County,  California. 


Dietrich  &  Co. 

TtipIip-^  of  wTi t(^r  ns<*fl  in  sliiirft  wji'^liin*^              . - 

30. 

Tnclips  of  water  n.sed  in  hvdraulic  washiu"'". .  . . 

Hei"ht.  or  fall     

Sunnl V  of  water  lastinsr  in  the  vear  ... .. .  .. .. 

6  to  8  months. 

Cost  of  water,  sluiein »■.  ner  dii  v   .. . 

|4. 

Cost  of  water,  hj'draulic,  per  week 

Air-shafts .. . 

10. 

Ijeufth  of  tunnel  at  nresent ... 

1,200  feet. 

1870. 

W^hf^ii  tliis  cliiiiii  c<>iiiiiiHiiC(^(l             -.    ----        ... 

Number  of  men  working ... , 

4. 

Comnosition  of  denosit .. ...... 

Gravel,  cemented. 

Bed  rock ... ... - . 

Blue  slate. 

Direction  of  tunnel  and  course  of  deposit-channel 

S.E. 

AngeVs  Comp  and  Carson  Hill. — These  two  places  have  been  the  scene 
of  extensive  and  profitable  quartz-mining-  on  the  great  Mother  lode, 
and  the  first-named  town  now  possesses  several  of  the  best  mines  found 
on  the  lodo.  In  1851,  Carson  Ilill  was  the  scene  of  one  of  the  great 
''  rushes"  which  then  periodically  occurred  throughout  the  State.  Eumor 
said  that  a  mountain  of  quartz  had  been  discovered,  with  gold  enough 
visible  for  the  coinage  of  a  nation.  Companies  were  formed,  claims 
taken  up,  and  hundreds  of  men  were  soon  at  work.  Disputes  as  to 
boundaries  arose,  and  much  bloodshed  followed.  Most  of  the  claims 
were  thrown  iu  litigation,  and  the  rich  yield  of  the  surface  was  w^asted 
in  the  expenses  incident  to  protracted  lawsuits.  Many  years  elapsed 
before  decisions  were  had,  and  iu  the  mean  time  the  character  of  the 
quartz  changed,  as  the  water-level  was  reached,  and  the  owners,  impov- 
erished by  litigation,  were  not  able  to  open  their  mines  systematically. 
At  the  present  time  (December,  1S71)  no  work  is  being  done  on  Carson 
Hill,  though  there  are  several  fine  mines  which  will  be  opened  ue.xt  year. 
The  principal  mines  here  are  the  Fiunegan,  or  New  York,  the  Reserve, 
or  Stevenot,  the  Morgan  Ground,  which  is  said  to  have  yielded  nearly 
$3,000,000,  the  Union,  and  the  Kentucky — all  closed.  Proceeding 
in  a  northwesterly  direction  from  Carson  Hill,  and  following  tlie  outcrop 
of  the  IMother  lode,  which  was  here  very  prominent,  we  find  the  follow- 
ing claims:  Two  claims  at  Albany  Flat,  name  unknown,  Cogswell's, 
Cameron's,  and  the  Raspberry.     We  are  now  at  Angel's,  where  we  find 
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the  Union,  or  Stickle's,  the  Utica,  Lijuhtner's,  the  Angel's  Quartz  Mimng 
Company,  Hill's  Ground,  and  B(n-ee's  Ground — the  two  latter  parallel 
veins.  None  of  these  claims,  except  the  Angel's  Quartz  Mining  Com- 
pany and  the  Union,  are  being  developed  at  present.  East  of  the  above, 
at  Angel's,  we  find  a  series  of  narrow  pocket- veins,  known  as  the  "Dead- 
horse"  claims.  On  these  claims  a  great  deal  ot  work  is  being  done,  the 
rock  being  i)rincii)ally  treated  by  arrastras,  and  yielding  a  fair  profit, 
while  occasionally  a  rich  pocket  of  free  gold  is  struck.  About  twenty 
of  these  arrastras  are  in  constant  operation  at  Angel's. 

The  "Angel's  Quartz  Mining  Company"  is  a  San  Francisco  corpora- 
tion. They  own  1)00  feet  on  the  ledge,  and  purchased  the  property  live 
years  since.  The  ground  was  formerly  known  as  the  "Big  mine"  and  the 
"Potter  mine."  The  surface  width  of  tlie  vein  here  was  about  oO  feet, 
including  "liorse-matter,"  but  the  horse  ran  out  at  a  depth  of  300  feet, 
leaving  a  com[)act  vein  of  12  to  15  feet  in  width,  which  has  been  followed 
in  the  main  shaft  to  a  depth  of  GOO  feet,  though  no  level  has  been  opened 
below  500  feet.  Ttieyhave  two  shafts  100  feet  apart;  both  are  sunk  on 
the  vein,  which  pitches  east  at  an  angle  of  70°.  Their  mill  cost 
$30,000,  has  thirty  stamps,  and  is  in  all  respects  one  of  the  most  com- 
plete in  the  State.  They  use  a  Blake  crusher,  or  rock-breaker,  and 
Stanford's  self- feeding  apparatus.  Mr,  Potter,  the  superintendent,  esti- 
mates that  the  crushing  capacity  of  the  mill  has  been  increased  six  tons 
a  day  by  the  use  of  this  contrivance,  besides  saving  much  expense  for 
labor.  The  mill  now  runs  about  fifty-five  tons  per  day,  and  the  yield  of 
the  quartz  is  from  $6  to  $20  per  ton,  with  a  constantly  increasing  yield 
as  depth  is  attained.  This  latter  fact  seems  to  be  characteristic  of  the 
^Mother  lode.  The  snlphurets  here  are  treated  in  pans  and  settlers,  and 
yield  about  $70  per  ton.  Two  and  a  half  tons  are  treated  daily.  The  mill 
is  run  by  an  80  horsepower  engine,  and  the  hoisting  works  by  an  engine 
of  25  horse  power.  The  water  in  the  mine  is  raised  by  two  of  Blake's 
steam-i)amps,  one  situated  on  the  200-foot,  and  the  other  on  the  lUO-foot 
level.  They  regularly  employ  sixty  men.  The  levels  of  the  mine  have 
been  oi)eiU'd  lor  200  feet  on  either  side  of  the  shaft. 

The  entire  surface  of  the  Mother  lode,  from  Angel's  to  Carson  Hill, 
has  been  worked  in  early  times  as  an  open  cut  or  trench,  as  far  down  as 
the  water-level.  It  would  seem,  from  appearances,  that  all  the  rock 
between  the  walls  was  seiit  to  the  mills  or  arrastras.  At  present  oper- 
ations are  confined  to  two  claims,  the  Angel's,  above  referred  to,  and  the 
Union. 

The  Union  Quartz  mine  is  better  known  as  the  Stickle's  Ground,  and 
consists  of  400  feet  of  ground.  This  ground  was  sold,  in  the  fall  of  1871, 
to  a  San  Francisco  company  for  $20,000.  They  have  a  ledge  varying  ia 
width  from  30  teet  on  the  surface  to  15  feet  at  lower  levels,  where  the 
vein  becomes  compact.  The  mine  is  worked  through  a  vertical  shaft, 
300  feet  deep.  They  are  running  a  10-stamp  mill  by  water-power, 
crushing  daily  about  fifteen  tons.  Their  rock  will  average  about  $10, 
exclusive  of  snlphurets,  per  ton;  it  is  highly  sulphureted,  and  the  sul- 
l)hurets  are  quite  rich.  The  men  are  regularly  employed  on  this  claim. 
Wages  here  are  $2.50  to  $3  per  day;  wood  costs  $5  per  cord.  Giant 
powder  and  single  hand-drills  are  used.  Extensive  improvements  are 
in  contemplation  by  the  present  owners,  who  will  make  this  one  of  the 
leading  mines  of  the  country. 

The  Bovee  mine  is  situated  a  short  distance  east  of  the  Angel's 
Quartz  Company's  mine.  It  was  opened  to  a  depth  of  300  feet,  and  had 
a  first  class  mill,  which  was  burned  down  by  an  incendiary.  Operations 
were  then  suspended,  and  the  mine  filled  with  water,  and  caved  iu 
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the  upper  levels.  It  is  probable  tbat  during  the  present  year  the  mine 
will  be  opened  by  a  new  vertical  shaft,  which  will  be  sunk  at  a  consid- 
erable distance  to  the  east  of  the  old  shaft,  and  will  strike  the  ledge  at  a 
depth  of  500  feet,  where  the  first  level  will  be  opened.  This  course, 
although  involving  a  large  preliminary  outlay,  seems  best  adapted  to  the 
develo[)ment  of  much  of  the  ground  on  the  Mother  lode. 

Two  miles  northeast  of  Angel's  we  find  several  gravel-claims.  The 
most  prominent  of  these  are  known  as  the  North  Star,  and  McElroy's 
claim.  The  former  has  been  prospected  and  will  be  opened  during  1872, 
while  the  latter  has  been  opened  and  yielding  a  fair  profit  for  several 
years  past. 

Murplujs  and  vicinity. — The  towns  of  Murphy's,  Yallecito,  and  Douglas 
Flat  are  situated  at  the  head  of  Table  Mountain,  and  were  noted  for 
the  great  richness  of  the  basins  and  fiats  situated  in  the  elbows  of  the 
mountain  and  between  the  summits  of  the  basaltic  hills,  which  once 
formed  a  continuous  lava-stream.  Mining  is  still  carried  on  by  a  few 
companies.  All  these  towns  are  on  the  great  limestone  belt,  and  the 
characteristics  of  the  placers  do  not  materially  differ  from  those  of  Co- 
lumbia and  vicinity,  already  described,  except  that  here  long  bed-rock 
cuts  and  tunnels  have  been  run  to  open  and  drain  the  flats  and  basins. 
Between  (Jolumbia  and  Murphy's,  both  Table  Mountain  and  the  lime- 
stone belt  have  been  cut  by  the  Stanislaus  River,  which  runs  througli 
a  tremendous  gorge,  exposing  at  one  point  nearly  1,500  feet  in  depth 
of  the  limestone  strata.  The  drain-tunnels  at  these  places  are  ap- 
proached by  an  open  cut  or  trench  of  1,000  feet  in  length.  These  enter- 
prises have  proved  failures  in  a  pecuniary  point  of  view,  on  account  of 
their  immense  cost.  The  Union  Water  Company,  at  Murphy's,  derive 
their  water-supply  from  the  North  and  Middle  Forks  of  the  Stanislaus 
Eiver,  about  50  miles  above  Murphy's.  The  aggregate  length  of  the 
two  ditches  is  GO  miles.  They  originally  cost  over  $250,000 ;  their 
receii)ts  for  the  sale  of  water  for  mining  and  agricultural  purposes  aver- 
age from  $30,000  to  $40,000  per  annum. 

The  Washington  quartz  district  is  situated  about' four  miles  north  of 
Murphy's,  and  was  discovered  in  186G  by  Mr.  Jaquith,  who  opened  a 
series  of  claims,  which  he  subsequently  sold  to  the  "Calaveras  Quartz 
Mining  Company,"  a  San  Francisco  company,  for  $40,000.  They  imme- 
diately erected  a  20-stamp  mill,  and  are  now  obtaining  large  returns, 
having,  it  is  said,  already  taken  out  more  than  the  purchase-money. 
The  principal  ledge  is  opened  to  a  depth  of  150  feet.  Two  of  the  veins 
belonging  to  the  company  have  a  width  of  four  feet  each;  another  is 
ten  feet  wide — all  in  granite.  The  average  pay  is  said  to  be  $30  per 
ton  at  the  mill  of  the  company,  though  several  tons  w^orkcd  by  Mr. 
Potter,  at  Angel's,  yielded  a  higher  return.  These  claims  have  a  north- 
west and  southeast  course  and  a  dip  of  33°.  The  rock  is  a  dark-colored, 
sulphureted  quartz,  occasionally  showing  streaks  of  free  gold. 

Parallel  to  the  above,  but  higher  up  in  the  mountains,  are  found 
another  series  of  veins,  known  as  the  Sheep  Panch  claims,  Avhich,  as  far 
as  prospected,  promise  to  yield  largely.  These  are  supposed  to  be  a  con- 
tinuation of  the  famous  claims  in  Tuolumne  County,  before  referred  to. 

A  correspondent  of  the  Mining  and  Scientific  Press,  who  visited 
this  locality  in  the  summer  of  1871,  thus  describes  operations  in  these 
districts: 

The  Ferguson  &  "Wallace  claim,  six  anil  a  half  miles  north  from  Murphy's,  is  owned 
by  the  two  gentlemen  after  whom  it  is  named.  They  own  1,400  feet  of  a  ledge,  from 
eight  to  twenty  iucbes  wide.  They  are  running  two  arrastras  by  water-power,  work- 
ing tive  men.     Their  rock  thus  far  has  averaged  from  !|34  to  $44  per  ton.    They  have 
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• 
just  completed  a  drainage-tnnnel,  236  feet  in  length,  at  a  cost  of  from  $10  to  $40  per 
ibut.  The  rock  is  hoisted  by  a  whim,  run  by  horse-power,  through  a  shaft  94  feet  deep. 
The  Mouutniu  Quail  elaim,  two  and  a  half  miles  from  the  aljove,  is  owned  by  Mr. 
Samuel  Woods.  He  has  1,100  feet  of  a  20-inch  vein,  which  is  much  broken.  It  ha3 
never  paid  less  than  $75  per  ton.  He  is  running  two  arrastras  by  water-power,  em- 
ploying tiiree  men,  working  through  a  shaft  by  a  windlass. 

One  mile  from  the  above,  a  San  Francisco  company  are  now  engaged  working  three 
different  ledges,  known  as  the  South  Bank,  Enchantress,  and  OroMinta.  On  the  latter 
a  shaft  has  been  sunk  130  feet.  One  110  feet  deep  has  been  sunk  on  the  Enchantress. 
On  the  South  Bank,  a  shaft  12  feet  deep  reveals  a  well-detined  ledge,  8  feet  thick. 
The  few  tons  of  roek  crushed  frttui  the  above-named  ledges  have  averaged  from  $20 
per  ton  u]i  into  the  thousands,  for  small  lots.  Neiswauder,  Jaquith,  Parsons,  and  others 
are  the  proprietors. 

Tliis  is  the  claim  above  referred  to  as  belonging  to  the  Calaveras 
]\riMiug  Company.  The  spring  of  1872  will  probably  witness  some  ex- 
tensive exploration  and  development  in  these  districts.  Mining  here 
may  truly  be  said  to  be  only  in  its  infancy. 

A  few  miles  north  of  Murphy's  is  found  one  of  the  remarkable  natural 
wonders  of  the  State — the  great  limestone  cave.  This  cave  was  dis- 
covered by  accident,  in  1850 ;  but  on  account  of  its  nearly  inaccessible 
situation  it  has  been  rarely  visited  and  never  thoroughly  explored.  The 
length  of  the  explored  passages  is  about  1,500  feet  north  and  south,  by 
1,000  feet  east  and  west.  The  height  of  the  chambers  varies  Irom  fifty  to 
one  hundred  feet,  and  they  i)resentthe  most  wonderful  display  of  stalac- 
tites and  stalagmites,  grouped  in  the  most  iantastic  shapes. 

Railroad  Flat  and  vichiitij. — The  town  of  Eailroad  Flat  is  situated  at 
an  elevation  of  about  4,000  feet,  and  lies  to  the  iiorCh  of  the  districts 
above  described.  A  few  years  since  the  town  was  scarcely  known,  but 
now  it  is  becoming  a  place  of  much  importance  on  account  of  the  de- 
velopment of  numerous  quartz-veins  in  the  immediate  neighborhood. 
These  claims  were  located  many  years  since,  but  operations  were  not 
carried  on  below  the  water  level  on  account  of  a  want  of  capital  and 
limited  milling  facilities.  The  "flat"  comprises  about  100  acres  of 
ground,  which  was  found  to  be  auriferous,  and  was  worked  on  a  small 
scale  by  the  hydraulic  process.  While  engaged  in  washing,  the  crop- 
pings  of  the  "  Petticoat,"  the  leading  mine  of  the  district,  were  dis- 
covered. The  detrital  matter  here  is  not  over  twenty  feet  in  thickness, 
and  its  auriferous  character  is  the  result  of  decomposition  of  quartz;  but 
the  principal  interest  centers  in  the  numerous  quartz-veins.  These  veins 
are  generally  narrow,  and  the  pay  zones  or  chimneys  of  ve^ry  limited 
extent  in  the  majority  of  claims,  but  the  quartz  is  of  high  grade,  and 
l)resent  workings  indicate  an  increase  in  the  length  of  the  chimneys 
with  increasing  depth.  The  country-rock  is  generally  slate,  and  the 
quartz  yields  from  $20  to  $00  per  ton.  There  are  two  custom  mills  here, 
Itandolph's  and  Clark's,  both  of  which  are  run  almost  constantly.  The 
price  of  milling  is  from  $3.50  to  $4  jier  ton.  As  wood  is  cheap — $2.50 
per  cord — and  water  is  dear — 20  cents  per  inch — steam-power  is  used  in 
preference  to  water.  Eandolph's  mill  has  ten  stamps  of  080  pounds  each, 
eighty  blows  to  the  minute,  and  crushes  fifteen  tons  per  twenty-four 
hours.  He  amalgamates  in  battery  and  uses  very  fine  screens,  having 
three  hundred  apertures  to  the  square  inch.  Each  battery  has  25  feet  of 
amalgamated  copper  plates.  The  Clai'k  mill  has  eight  stamps.  No  sul- 
]>hurets  are  saved  except  by  special  agreement,  and  then  an  extra  price 
is  charged. 

The  '•  Petticoat,"  so  named  from  having  been  located  in  the  names  of 
the  wives  of  the  discoverers,  was  accidentally  discovered  by  the  uncov- 
ering in  a  placer  claim  of  its  outcrop.  At  this  point  it  was  very  rich, 
and  is  said  to  have  yielded,  down  to  the  water-line,  an  average  of  nearly 
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$100  per  ton.  In  consequence  of  an  error  in  the  location  of  the  hoisting- 
works,  and  general  improvidence  and  mismanagement,  the  mine  ran  in 
debt  after  the  exhaustion  of  the  surface  quartz,  and  operations  were 
suspended  for  about  two  years.  Work  was  resumed  in  the  summer  of 
1871,  and  a  contract  let  for  the  sinking  of  a  shaft  to  a  depth  of  350 feet. 
Previous  to  this  work  the  lowest  level  was  at  200  feet.  Pay-ore  has 
been  struck  in  the  shaft^ow  being  sunk.  The  lead  shows  a  broken  body 
of  quartz  from  three  to  four  feet  in  width,  sufficiently  rich  in  gold  to  pay 
the  expenses  of  sinking.  A  drift  will  immediately  be  run  toward  the 
north,  so  as  to  intersect  the  rich  chimney  which  cropped  out  on  the  sur- 
face. The  company'  have  powerful  hoisting-works,  and  exploration  will 
be  vigorously  prosecuted.  The  future  of  the  district  depends  on  the 
success  of  this  enterprise. 

The  Prussian  Hill  mine,  in  this  vicinity,  is  being  rapidly  developed 
by  a  San  Francisco  company,  who  are  negotiating  for  its  purchase.  It 
is  located  south  and  east  of  Glencoe,  on  the  narrow  divide  between  the 
North  and  Middle  Forks  of  the  Calaveras,  and  west  of  the  great  soap- 
stone  belt  passing  through  the  county.  Some  very  rich  rock  has  been 
taken  from  this  mine,  and  it  is  believed,  if  properly  developed,  it  will 
rank  as  one  of  the  jSTo.  1  mines  in  this  county.  Thirty  tons  of  Prussian 
Hill  ore,  crushed,  yielded  about  §1,100.  The  rock  was  taken  from  a 
shaft  70  feet  in  depth,  and  the  lead  improves  as  they  go  down  upon  it. 
The  company  have  purchased  the  "French"  mill  at  Eieh  Gulch  Flat, 
which  they  intend  removing  to  their  mine  as  soon  as  practicable.  The 
battery  consists  of  15  stamps,  a  35  horse-power  engine  furnishing  the 
motive  power.  A  crushing  in  their  mill  has  yielded  $2,203  for  CO  tons, 
or  nearly  $40  per  ton. 

West  Foinf,  another  quartz-mining  town,  is  situated  six  miles  north- 
east of  Railroad  Flat.  Its  general  features,  both  as  to  placers  and 
quartz-veins,  are  similar  to  those- of  Railroad  Flat,  except  that  the 
country-rock  is  granite.  None  of  the  mines  have  been  opened  to  a 
greater  depth  than  150  feet.  The  veins  are  narrow,  rarely  exceeding 
15  to  20  inches,  but  the  ore  is  of  high  grade,  the  yield  varying  from 
$40  to  $50  i)er  ton.  There  are  five  mills  here,  but  only  two  have  run 
constantly  this  season.  Gravel-beds  are  rarely  found  so  high  in  the 
Sierras.  In  plain  sight  of  Railroad  Flat  and  West  Point  there  is  a 
remarkable  landmark  of  tabular  shape  called  Fort  Hill,  which  seems  to 
be  a  i)ortion  of  an  ancient  channel  covered  with  lava.  It  has  not  been 
prospected. 

Ul  Dorado  is  a  decayed  mining  town  situated  on  the  eastern  edge  of 
the  limestone  belt,  a  few  miles  south  of  Railroad  Flat.  There  are  nu- 
merous promising  quartz-ledges  near  this  town  which  are  but  little  de- 
veloped. George  Rodocino  is  engaged  in  running  a  tunnel  on  a  ledge 
10  to  12  feet  wide.  The  rock  yields  $10  to  $12  per  ton,  and  the  vein 
is  in  slate.  The  tunnel  will  be  450  feet  in  length,  and  will  strike  the 
ledge  at  a  depth  of  150  feet.  A  10-stamp  mill  run  by  water  has  been 
put  on  the  claim. 

Hich  Gulch  district,  situated  in  the  foot-hills  of  the  county,  about 
seven  miles  southwest  of  Mokelumne  Hill,  contains  many  valuable  quartz- 
claims  in  a  partial  state  of  development.  A  correspondent  of  the  Mining 
and  Scientific  Press,  of  San  Francisco,  whose  statements  we  have  found 
invariably  reliable,  notices  several  of  these  claims  as  follows : 

"  The  Quartz  Glen  mine  has  been  opened  to  a  depth  of  200  feet,  and 
a  tunnel  run  in  on  the  lead  800  feet  has  just  been  completed,  developing 
a  ledge  at  this  point  (130  feet  below  the  old  works)  of  twelve  feet  aver- 
age thickness.    This  rock  is  highly  sulphureted.    In  a  two  years'  run, 
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with  tlie  use  of  an  ordinary  10  stamp  mill  to  crush  the  rock,  some  $200,000 
were  taken  out  in  bullion.     Mr.  H.  Atwood  is  the  present  proprietor. 

"  Several  other  apparently  good  mines  are  only  partially  developed 
for  want  of  capital.  Tiie  Oak  Ridge  claim  has  been  opened  to  a  depth 
of  forty  feet,  shows  a  vein  iive  feet  thick,  abounding  in  sulphurets,  and 
])rospects  well.  Work  is  being  done  on  this  claim  by  Messrs.  Hoey  & 
Co.,  its  proprietors. 

"  The  Poor  Man  mine,  situated  twelve  miles  southwest  from  Moke- 
lumne  Ilill,  is  owned  by  the  Lewis  Brothers  &  Co.  This  company  own 
1,200  feet  of  one  of  the  finest  ledges  in  this  county.  Their  hoisting- 
works,  which  are  very  complete,  are  run  by  an  engine  of  35  horse-power, 
now  working  through  a  shaft  (nearly  vertical)  200  feet  deep.  At  this 
point  the  ledge  is  20  inches  thick,  and  growing  larger.  They  have 
opened,  lately,  30  feet  at  their  IGO-foot  levcd — the  ledge  was  well  defined 
at  three  feet — in  the  cross-cut,  300  feet  from  their  main  shaft.  The  same 
machinery  that  runs  their  hoisting- works  also  runs  their  5-stamp  mill, 
crushing  five  tons  daily,  (24  hours.)  The  machinery  is  arranged  for  10 
stamps." 

The  Poor  Man  Company  own  1,200  feet  on  the  ledge,  and  have  applied 
for  a  United  States  patent.  It  was  discovered  in  1808,  by  Wesley  & 
Lewis,  who  have  expended  $55,000  in  labor  and  improvements.  The 
yie  d  of  the  quartz  has  not  been  uniform.  The  best  grade  of  rock  has 
yielded  $250  per  ton,  and  the  lowest  grade  from  $20  to  $40  per  ton. 
The  pay  chute  or  chimney  has  steadily  increased  in  length  as  depth 
was  attained,  and  on  lowest  level  has  a  length  of  150  feet. 

The  Wolverine  claim  runs  parallel  with  the  above-mentioned,  and 

only  100  rods  distant.     It  is  1,000  feet  long,  has  a  shaft  down  140  feet, 

and  a  tunnel  in  300  feet.     At  this  point  they  have  a  ledge  four  feet 

thick  that  prospects  $30  to  the  ton ;  they  have  crushed  00  tons.     San 

Francisco  parties  have  thoroughly  prospected  this  mine,  and  are  about 

purchasing  at  $35,000.     A  recent  number  of  the  Calaveras  Chronicle 

thus  speaks  of  the  development  of  this  mine: 

The  work  of  prospecting  the  lead  has  proved  the  existence  of  three  auriferous 
"chimneys,"  liuown  as  the  north,  middle,  and  south  chimneys.  The  latter  has  been 
"stoped"  out  to  the  depth  of  126  feet,  the  quartz  extracted,  good,  bad,  and  in- 
dift'ereut,  averaging  something  over  $25  per  ton.  The  new  engine-shaft  passed 
through  a  part  of  the  middle  chimney  221  feet  from  the  surface.  At  that  point  some 
excellent  quartz  was  taken  out  containing  gold  in  visible  quantities,  associated  with 
galena  and  iron  sulphurets.  The  north  chimney  was  intersected  by  the  shaft  at  a  depth 
of  ld2  feet.  To  the  depth  now  reached,  220  feet,  the  quartz  composing  the  chimney 
has  i-apidly  improved  in  productiveness.  The  fissure,  at  jireseut,  is  two  and  a  half  feet 
wide  between  walls,  and  is  gradually  widening  as  the  shaft  increases  in  depth.  The 
rich  stratum  recently  struck  is  now  about  six  inches  wide,  and  consists  of  a  beautiful 
dark  blue  quartz,  rich  in  gold,  and  the  sulphurets  of  iron  aud  galeua.  A  level  is  to  be 
run  uuderthe  chimneys  as  soon  as  the  shaft  is  down  230  feet,  which  will  give  "backs" 
for  "stoping"  as  follows:  North  chimney,  130  feet;  middle,  105  feet;  south,  104  feet. 
Competent  judges  estimate  that  the  best  ore  takeu  from  the  rich  stratum  recently  dis- 
covered will  pay  as  high  as  §150  per  ton,  while  none  of  it  will  fall  under  $20. 

Wet  Gulch  mine,  three-fourths  of  a  mile  southwest  of  the  Poor  Man 
mine,  is  owned  by  Messrs.  Bandman,  Melson  &  Co.,  (of  the  Giant 
Powder  Company,  San  Francisco.)  This  mine  has  been  thoroughly  pros- 
pected by  a  shaft,  200  feet  deep,  as  deep  as  could  be  done  without  ma- 
chinery, which  will  likely  be  put  in  operation  early  in  1872. 

Thorp's  mine,  near  San  Andreas,  is  looked  upon  as  a  promising  mine. 
It  is  owned  by  Captain  M.  Thorp  &  Sons,  who  claim  1,000  feet  of  a 
ledge  that  averages  four  feet  in  width,  {i.  e.,  the  i>rincipal  vein.)  It  has 
three  spurs,  possibly  three  diflerent  veins.  They  have  an  incline  shaft 
down  on  the  ledge  65  feet  deep,  on  an  angle  of  45^.  With  three 
arrastras  and  two  stamps  they  have  been  crushing  about  five  or  six 
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tons  i)er  clay.  They  have  jnst  completed  a  five-stamp  mill,  and  now 
expect  to  crush  eight  tons  daily.  Their  rock  averages  about  $G  per 
ton,  running  as  high  as  $10. 

The  Thorn  mine,  iu  the  same  vicinity,  is  developed  to  a  depth  of 
nearly  3U0  feet,  and  is  yielding  very  high-grade  rock.  The  ledge  is  12 
feet  wide,  of  which  nearly  one-third  is  high-grade  rock. 

Mohchimne  Hill  and  vicinity. — The  town  of  Mokelumne  Hill  was  for- 
merly one  of  the  most  populous  in  the  southern  mines,  and  its  past  history 
does  not  materially  ditfer  from  that  of  Sonora.  It  was  settled  at  about 
the  same  time,  and  iike  Sonora  had  a  rapid  growth  and  a  slow  decay. 
The  i^riucipal  mining  interest  here  was  iu  the  old  channels,  found  iu  the 
adjacent  hills  and  ranges,  which  are  now  nearly  exhausted,  the  future 
prosperity  of  the  town  depending  on  quartz  mines  iu  the  neighborhood. 
The  geological  features  of  this  region  possess  peculiar  interest,  and 
are  thus  described  by  Professor  Whitney,  in  his  volume  on  General 
Geology : 

The  sedimentary  aud  volcauie  deposits  uear  the  towu  are  about  250  feet  thick,  and  rest 
on  a  bed-rock  which  has  an  elevation  of  about  1,800  feet  above  the  bed  of  the  Mokel- 
umne River,  which  is  only  a  mile  distant  to  the  north.  The  upper  part  of  the  vol- 
canic ridge  is  a  mass  of  boulders  or  fragments  of  trachy tic  hiva,  not  polished  or  smooth, 
but  roughly  rounded,  as  if  by  friction  with  each  other,  unaided  by  water.  There  are 
no  other  kinds  of  rock  than  volcanic  represented  in  this  bed,  and  no  stray  pebbles, 
even  of  quartz  or  slate — a  fact  that  has  been  observed  in  many  other  places  in  this 
region.  Beneath  this  bed  of  lava-boulders  is  a  mass  of  strata,  in  seme  places  nearly 
200  feet  thick,  consisting  chiefly  of  volcanic  ashes,  stratified  and  consolidated  by  water. 
These  sedimentary  volcanic  strata  are  often  fine-grained  and  homogeneous,  having  a 
light  pinkish-red  color,  and  breaking  with  a  conchoidal  fracture.  The  upper  beds 
have  much  pumice  mixed  with  them.  Immediately  on  the  bed-rock  lies  the  stratum 
of  pay-gravel,  which  iu  some  places  has  been  of  the  most  astonishing  richness. 

The  early  mining  laws  of  Mokelumne  Hill  limited  each  location  to  15 
feet  square  on  account  of  the  great  richness  of  the  ground.  The  chainiel 
was  reached  by  deep  shafts,  sunk  through  the  overiying  volcanic  matters 
or  by  tunnels  run  into  the  mountain-side,  and  success  was  a  matter  of 
chance.  Sometimes  a  fortune  would  be  taken  from  one  claim,  while  adjoin- 
ing claims  would  prove  entirely  unproductive.  Some  of  the  shafts  were 
sunk  to  a  depth  of  300  feet,  aud  many  tunnels  were  run  more  than  1,000 
feet.  The  thickness  of  the  pay-gravel  rarely  exceeded  2^  feet.  One  of 
the  layers  of  the  channel  on  Stockton  Hill,  immediately  southwest  of 
the  town,  contains  opals  iu  great  abundance.  These  opals  were  sent  to 
France  iu  large  numbers,  aud  there  cut,  but  we  cannot  learn  that  the 
enterprise  ])roved  remunerative,  and  the  casual  visitor  is  welcome  to 
dig  out  from  the  claim  all  the  crude  opals  he  may  desire. 

Most  of  the  claims  in  the  mountain  have  been  practically  exhausted, 
and  such  claims  are  now  engaged  in  working  over  their  "tailings," 
which  have  accumulated  to  great  depth.  Some  idea  of  the  great  rich- 
ness of  the  gravel  may  be  formed  from  the  results  of  the  washings  of 
their  tailings.  At  the  claim  of  Paul  &  Co.  in  cleaning  up  around  the  old 
dump-box — less  than  a  week's  labor — 300  ounces  of  gold  were  obtained. 
At  that  rate  the  tailings  will  prove  as  valuable  as  the  original  mine, 
making  it  one  of  the  very  best  gravel  claims  in  the  county. 

Below  the  town,  aud  to  the  south,  is  a  deep  depression  between  the 
mountains  known  as  Chili  Gulch.  Near  the  head  of  this  gulch  hydraulic 
mining  has  been  carried  on  by  Shaw  &  Co.  with  profitable  results.  As 
the  price  of  water  here  was  20  cents  per  inch,  the  ground  must  have  been 
remarkably  rich  to  aiford  a  profit.  The  hydraulic  ground  was  neither 
deep  nor  extensive. 

The  bottom  of  the  ravine  or  gulch  was  exceedingly  rich  in  gold,  and 
in  early  times  supported  a  large  mining  population.    There  are  now  but 
H.  Ex.  211 6 
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few  compaoies  engaged  in  miniag".  The  principal  claim  of  the  neigh- 
borhood  is  the  Indiau  Ravine  Tuoncl  claim,  situated  one  mile  southwest 
of  Chili  Gulch,  and  owned  in  San  Francisco.  This  is  a  blue-gravel,  deep- 
channel  claim,  1,200  feet  in  length,  worked  through  a  tunnel  2,800  feet 
long.  The  pay-gravel  is  about  60  feet  wide  and  G  feet  deep.  It  is  brought 
by  car  to  the  dump,  at  the  mouth  of  the  tunnel,  and  washed  by  hydraulic 
process.  The  pay  averages  about  $1  per  car-load,  and  150  car-loads  are 
taken  out  daily,  {21  hours.)  The  tunnel  cost  $28,000.  x\ir  is  forced  into 
this  tunnel  by  a  water-blast.  This  is  a  fall  of  water  arranged  at  the 
mouth  of  the  same,  70  feet  high,  falling  through  a  pipe  into  a  tub,  with 
another  tub  (inverted)  of  less  diameter  over  the  same,  so  arranged  as  to 
let  the  water  escape  but  not  the  air.  From  this  upi^er  tube  the  air  is 
conducted  into  the  tunnel  by  a  pipe. 

The  What  Cheer  Mining  Company  have  recently  opened  some  ground 
on  an  ancient  channel  about  two  miles  south  of  Mokelumne  Hill.  They 
own  3,000  feet  of  ground,  which  was  prospected  in  18G2  by  a  shaft  190 
feet  in  depth,  whicli  struck  the  channel,  but  the  cUiim  was  abandoned  iu 
consequence  of  the  difficulty  in  pumping  out  the  water.  The  present 
company  have  opened  the  ground  by  means  of  an  incline  500  feet  in 
length.  The  rim  of  the  channel  was  struck  at  a  perpendicular  depth 
from  surface  of  nearly  200  feet.  The  rim-rock  was  follovred  down  until 
they  reached  the  bottom  of  the  channel,  when  drifting  was  commenced. 
This  is  known  as  the  Corral  Flat  channel.  The  company  have  erected 
hoisting-works,  run  by  water-power,  UvSing  only  twelve  inches  of  water 
under  a  fall  or  head  of  nearly  300  feet,  with  a  six-foot  "hurdy-gurdy" 
wheel.  Their  water-power  costs  but  $3  per  twenty-four  hours.  The 
machinery  for  running  the  claim  cost  but  $1,500,  and  the  incline  about 
the  same  amount.  Two  large  dump-boxes  have  been  erected,  with  a 
capacity  of  1,000  tons  each.  The  dirt  will  be  run  through  200  feet  of 
sluice-boxes,  by  water  raised  from  the  mine  by  their  pump.  The  total 
running-expenses  of  the  claim,  including  labor,  are  said  not  to  exceed 
$75  per  day,  which  leaves  a  large  margin  of  profit  on  low-grade  dirt. 
The  claim  is  owned  by  practical  men,  and  is  a  notable  instance  of  eco- 
nomical management. 

Bates  &  Co.  are  working  the  old  channel  near  Mokelumne  Hill, 
through  a  tunnel  900  feet  in  length,  with  large  returns.  The  Paul  claim 
was  opened  by  a  tunnel  1,100  feet  in  length,  which  was  found  too  high 
to  reach  the  bed  of  the  channel,  and  was  cut  down  and  run  1,000  feet 
fuither.    Notwithstanding  this  great  outlay  it  is  said  to  have  paid  well. 

Quartz  mines  near  Molelumne  Hill. — The  Palcma  or  Gwiu  mine, 
situated  six  miles  west  of  Mokelumne  Hill,  at  Lower  Eich  Gulch,  is  un- 
questionably on  the  Mother  lode.  Between  Angel's  and  this  point  the 
croppings  of  the  lode  disappear  for  several  miles,  though'  recent  devel- 
opments are  in  favor  of  the  continuance  of  the  lode.  The  Paloma  is 
the  property  of  Messrs.  Gwin  &  Coleman.  It  is  said  they  spent  nearly 
$100,000  on  the  mine  and  machinery  before  it  became  productive,  and 
were  once  on  the  i)oint  of  suspending  operations.  It  is  now  one  of  the 
leading  mines  of  the  State.  This  claim  is  2,800  feet  long,  and  the  vein  is 
on  an  average  10  feet  thick.  They  are  working  through  a  shaft  500  feet 
deep  on  an  incline  of  about  00°,  employing  50  men,  running  two  mills,  one 
of  20  and  the  other  of  IG  stamps.  Only  93  inches  of  water  are  required  to 
run  both  mills.  It  is  accomplished  by  conducting  the  water  to  a  7-foot 
hurdy-gurdy  wheel  at  each  mill,  through  a  hydraulic  pipe  under  a  280- 
foot  pressure.  They  crush  daily  (24  hours)  G5  tons  of  rock,  that  aver- 
ages them  $10  per  ton.  Work  will  be  commenced  upon  the  500-foot 
level  as  soon  as  the  "  sump  "  is  sunk  10  feet  deeper.    The  lead  is  look- 
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ing  tirst-rate  in  the  bottom  of  the  shaft,  better  than  at  any  other  point. 
When  the  whole  battery  is  pnt  in  Lootion  the  mine  will  pay  $1,000  per 
day.  The  owners  expect  to  have  100  stamps  in  operation  early  in  1872, 
A  late  number  of  the  Calaveras  Chrouicle  says  of  a  recent  "  strike"  in 
this  mine:  ''A  stratum  of  rock  of  remarkable  richness  has  been  discov- 
ered at  a  depth  of  400  feet.  The  rock  closely  resembles  the  slate  of 
which  the  walls  of  the  lead  are  composed.  The  stratum  mentioned  lies 
next  to  the  foot-wall,  and  is  about  a  foot  in  width  and  thickness.  The 
inclination  of  the  'streak'  differs  slightly  from  that  of  the  shaft. 
Commencing-  at  a  point  near  the  surface  it  crosses  the  latter  diagonally, 
leaving  the  shaft  at  the  400-foot  level.  By  '  drifting '  a  short  distance 
on  the  lead,  however,  from  the  500-foot  level,  the  stratum  will  undoubt- 
edly be  struck  again.  By  the  merest  accident  it  was  discovered  that 
this  singular  deposit,  instead  of  being  slate,  was  simply  a  mass  of  sul- 
phurets,  carrying  free  gold  in  abundance  ;  2^  ounces  yielded  160  grains 
of  gold,  or  at  the  rate  of  $53,140  [)er  ton.  The  rock  assayed  was  broken 
from  a  chunk  at  least  a  foot  square,  and  is  considered  a  fair  test  of  the 
richness  of  the  whole  stratum." 

The  Whisky  Slide  mine,  six  miles  southeast  of  Mokelumne  Hill, 
was  located  ten  years  since,  but  has  been  worked  only  at  intervals  until 
recently,  when  a  lOstamp  mill  was  erected  and  the  mine  opened  by  a 
tunnel  350  feet  in  length,  which  cuts  the  lead  at  a  depth  of  100  feet. 
The  ledge  is  in  slate  and  has  a  width  of  from  four  to  sixteen  feet,  the 
width  gradually  increasing  with  depth,  but,  as  in  all  slate  formations, 
the  vein  pinches  and  swells  as  it  is  opened  on  a  horizontal  line.  The 
pay  has  been  of  low  grade,  but  in  consequence  of  the  great  facilities 
for  extraction  of  quartz  and  the  width  of  the  vein,  it  has  been  milled 
and  mined  for  $G  per  ton.  This  includes  the  expense  of  hauling  the 
rock  one  mile  from  the  mine  to  the  mill.  The  treatment  is  by  amalga- 
mation in  battery,  copper  plates,  and  blankets. 

This  county  possesses  numerons  other  promising  veins  of  quartz  in 
various  stages  of  development,  and  is  destined  to  rank  as  one  of  our 
leading  qnartz  counties.  Its  copper  veins  are  also  extensive  and  rich. 
They  have  been  noticed  elsewhere  in  this  article. 

The  county  assessor's  report  for  1870-'71  returns  the  number  of 
quartz-mills  as  twenty-eight,  which  is  probably  correct,  as  it  does  not 
materially  differ  from  Langley's  list.  The  aggregate  of  quartz  crushed 
is  reported  by  the  same  authority  as  130,000  tons,  but  this  is  probably 
a  clerical  or  typographical  error.  The  total  number  of  stamps  will  not 
exceed  300,  of  which  about  200  have  run  during  the  past  year,  and  these 
not  regularly. 

AMADOR   COUNTY. 

This  county  is  the  smallest  of  tlie  group  we  haA^e  included  under  the 
general  designation  of  the  "  southern  mines."  It  has  a  width,  from 
north  to  south,  of  only  twelve  miles.  The  principal  interest  of  the 
county  is  quartz-mining,  some  of  the  best  mines  beiug  on  the  Mother 
lode.  In  this  respect  the  county  is  second  only  to  Nevada,  both  as  to 
the  number  of  tons  crushed  and  the  yield  of  gold  from  this  source.  The 
placer  diggings,  river  mining,  and  other  branches  of  mining  of  this  char- 
acter, are  very  limited  and  not  worthy  of  special  mention.  The  lime- 
stone belt  noticed  in  the  descrijition  of  Tuolumne  and  Calaveras  Coun- 
ties extends  into  this  county,  where  it  is  found  at  Volcano,  but  to  the 
northward  of  this  point  it  loses  its  continuity.  A  few  remnants  of 
volcanic  action  are  found  in  the  southern  part  of  the  county,  near  the 
Mokelumne  River.     The  Mother  lode  enters  the  county  near  the  Mokel- 
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umne  River,  tlie  southern  boundary,  and  has  been  extensively  and 
almost  continuously  developed  to  the  Cosumncs  Eiver,  the  northern 
boundary  of  the  county,  where  it  loses  its  characteristic  features,  and 
is  known  no  further  by  that  name. 

During  the  past  year  a  remarkable  stagnation  has  existed  in  quartz- 
mining.  Many  of  the  principal  mines  were  closed  for  several  months  in 
the  spring  and  summer  on  account  of  a  strike  of  the  miners.  This 
strike  occurred  during  the  very  brief  season  of  water-supply,  so  that 
when  the  miners  resumed  work  water  was  becoming  very  scarce.  Dur- 
ing the  latter  part  of  the  summer,  owing  to  the  drought,  all  the  quartz- 
mills  were  idle  with  the  exception  of  the  Oneida,  which,  fortunately, 
obtained  enough  water  to  run  forty  stamps  during  most  of  the  season. 
The  fact  of  the  quartz-mines  not  being  worked  has  been  a  great  calam- 
ity to  the  entire  county.  From  seventy-five  to  eighty  thousand  dollars, 
which  would  otherwise  have  been  dispensed  to  the  laborers  monthly, 
has  renniined  in  the  bowels  of  the  earth,  consequently  working  a  great 
hardship  to  all  branches  of  industry.  The  leading  mine,  the  Amador, 
which  paid  in  dividends  during  the  year  l!-»70  the  sum  of  1155,400,  only 
disbursed  $24,000  the  present  year,  (1871.)  Many  other  mines  were 
forced  to  suspend  operations  during  the  most  favorable  season  of  the 
year,  and  great  loss  was  entailed  on  the  owners.  Notwithstanding 
this,  active  oi)erations  were  conducted  in  a  number  of  claims  which 
have  for  several  years  remained  idle.  Deep  shafts  have  been  sunk  and 
new  and  powerful  mills  erected,  and  it  is  certain  that  the  year  1872  will 
Avitness  an  unparalleled  yield  from  this  section. 

The  town  of  Sutter  Creek  contains  a  population  of  about  2,000,  and 
is  the  largest  and  most  prosperous  of  the  southern  mines.  Hero  are 
found  the  principal  mines.  These  have  been  fully  described  and  illus- 
trated by  cuts  in  former  reports,  and  we  will  simply  note  the  operations 
of  the  past  year. 

The  Amador  mine  is  now  in  complete  working  order  for  the  first  time 
in  nearly  eighteen  months.  In  A])ri),  1870,  the  main  shaft  was  burned 
out,  and  tlie  time  until  the  present  has  been  devoted  to  repairing  the 
shaft  and  iiutting  up  new  hoisting-works,  and  it  is  now  the  best  and 
most  complete  shaft  and  hoisting- works  on  this  coast.  In  place  of  the 
old  bucket  i)lan  of  hoisting  rock,  they  have  a  substantial  "cage,"  on 
which  iron  cars,  capable  of  holding  eighteen  hundred  pounds  of  quartz, 
are  run  and  speedily  hoisted  to  the  surface,  and  many  other  modern 
improvements  have  been  introduced.  Tfee  company  claim  1,800  feet  on 
the  ledge.  They  have  two  sets  of  hoisting- works,  each  of  which  is  run 
by  an  engine  of  80  horse- power.  The  ui>per  (or  old)  shaft  is  down  1,250 
feet,  on  an  incline  of  70° ;  at  that  depth  the  ledge  is  10  feet  thick. 
Their  new  shaft  is  down  1,300  feet,  on  the  same  incline  as  the  old  shaft, 
and  built  in  three  compartments. 

The  company  own  three  quartz-mills:  one  of  40  stamps,  run  by  steam- 
engine  of  75  horse-power ;  the  other  two,  of  IG  stamps  each,  run  by 
water-power.  The  40-stamp  mill  is  run  by  the  company,  and  crushes 
daily  (24  hours)  80  tons  of  rock.  One  hundred  men  are  regularly  em- 
l)loyed. 

The  mine  was  visited  in  July  by  an  intelligent  correspondent  of  the 
San  Francisco  Bulletin,  who  gave  the  follov»ing  account  of  its  appear- 
ance at  that  time : 

Throngb  the  kindneSvS  of  General  Colton,  vice  presideut  of  the  board  of  directors,  and 
Mr.  Steiuberger,  superintendent  of  the  mine,  we  were  permitted  to  descend  into  the 
Amador  mine  on  Monday  last,  for  the  purpose  of  inspecting  the  immense  underground 
excavations.  This  mine  is  situated  on  the  great  Mother  lode,  which  extends  through 
Amador  to  Calaveras  and  Mariposa  Counties,  and  has  l)een  in  active  operation  for 
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nearly  twenty  years.  The  surfaee-wnrkings  overlook  the  qniet  little  city  of  Sutter 
Creek,  Avhich  is  loeated  in  a  basin  beneath,  surrounded  on  all  sides  by  an  unbroken 
circle  of  hills.  Il  is  upon  the  Amador  mine  that  this  place  is  most  dependent  for  its 
support. 

Entering  the  dressing-room  we  were  furnished  with  a  suit  of  miners'  working- 
clothes  from  among  the  many  that  were  to  be  seen  hanging  on  the  walls  all  arountl, 
and  at  once  proceeded  to  descend  the  north  shaft.  This  shaft,  it  will  be  remembered 
by  those  interested  in  mining  matters,  was  destroyed  by  fire,  in  May  last,  the  same 
lasting  thirteen  days'.  The  repairs  are  now  nearly  completed.  The  shaft,  as  it  now  is, 
is  much  larger  than  it  formerly  used  to  be.  It  is  now  twelve  feet  long,  lying  in  the 
same  manner  as  the  vein  runs,  north  and  souMi,  and  embracing  the  entire  width  of 
the  lode.  The  timbers  employed  for  lining  it  are  all  square-sawn,  measuring  twenty 
inches  in  diameter.  These  timbers  are  placed  at  a  distance  of  five  feet  apart,  from 
center  to  ci-uter.  Stout  planking  is  used  to  support  the  foot-wall,  which  is  a  soft,  rot- 
ten slate.  The  hanging- wall,  being  granite,  needs  no  snch  support.  This  shaft  is  again 
subdi\  ided  into  three  compartments,  in  two  of  which  patent  cages  will  be  employed  in 
hoisting  ore,  instead  of  tiie  iron  buckets  now  in  use.  Entering  a  large  iron  bucket, 
three  of  us  descended  in  charge  of  W.  Jones,  the  foreman.  We  soon  discovered  that 
the  shaft  is  nothing  more  or  less  than  an  inuuense  underground  incline,  as  it  follows 
the  dip  o{  the  vein  from  west  to  east,  at  an  angle  of  about  75*^. 

For  several  hundred  feet  down  the  lode  has  been  completely  exhausted.  The  pres- 
ent working-levels  are  named  after  the  princijial  stations  on  the  way  to  New  York,  the 
first  being  named  the"  Latrobe;"  the  second,  "Folsom;"  the  third,  the  "Sacramento,-" 
the  fourth,  "  San  Francisco ;"  and  the  fifth,  or  lower  level,  "  Panama."  By  these  various 
names  they  are  all  known  and  readily  distinguished.  Our  transit  from  the  surface  to 
"  Panama"  level,  a  distance  of  1,2.50  feet,  occupied  about  tifteen  minutes'  time.  To  raise 
ore  from  this  level  only  occupies  about  one  minute.  This  is  the  prospectiug-level  in  the 
mine.  At  present,  the  vein  measures  twelve  feet  in  width,  and  yields  an  average  of 
about  .$10  per  ton.  Although  "  Panama"  level  is  some  150  feet  below  the  level  of  the 
sea,  it  is  proposed  to  sink  '200  deeper  in  the  course  of  a  few  weeks.  It  is  now  the  deep- 
est excavation  in  search  of  gold  existing  throughout  the  world. 

The  Badger  or  south  shaft  is  used  for  draining  the  mine.  Large  iron  cylinders,  of 
about  twelve  feet  in  width,  having  a  carrying  capacity  of  300  gallons,  are  used  for 
that  purpost;;,  These  are  hoisted  by  means  of  steam-power  at  the  rate  of  one  per 
minute.  During  the  summer  season  the  mine  is  kept  quite  dry  by  running  eight  hours 
only  of  the  twenty -four.  In  the  winter  or  wet  season  the  increased  amount  of  water 
forcing  its  way  into  the  mine  usually  compels  them  to  abandon  the  lower  levels. 

Every  jiossible  precaution  is  taken  to  insure  safety  and  to  prevent  accidents  occur- 
ring; nevertheless,  I  am  informed  that  as  many  as  thirty-eight  men  have  been  killed 
since  the  opening  of  the  mine,  a  iiroportionately  large  number  having  been  injured 
also. 

The  ore,  as  extracted  from  the  mine,  is  at  once  conveyed  to  the  mill,  situated  at  a. 
distance  of  about  one-quarter  of  a  mile  from  the  shaft.  This  mill  contains  seventy-five 
stamps,  forty  of  which  are  usually  employed  when  the  mine  is  in  full  blast.  At  pres- 
ent, twenty  only  are  at  work,  inasmuch  as  there  are  only  forty  miners  engaged  in  the 
underground  excavations.  It  is  here  that  an  average  of  about  two  thousand  tons  of 
ore  per  month  undergoes  a  thorough  reduction,  yielding  an  average  of  about  •'|22  per 
ton,  or  an  aggregate  of  about  .^^45,000  per  month.  Previous  to  the  present  proprietor- 
ship, the  reduction  of  the  ore  was  very  much  neglected.  The  concentration  of  sulphur- 
ets  was  altogether  disregarded,  and  they  were  allowed  to  escape.  Hundreds  of  thou- 
sands of  dollars  have  thus  escaped  into  the  bed  of  Sutter  Creek,  and  are  now  probably 
irrecoverably  lost.  The  concentration  of  sulphurets  is  now  carefully  attended  to,  and 
the  gold  extracted  from  them  brings  in  a  large  revenue,  yielding  at  the  rate  of  .ijlOO 
and  upwai'ds  per  ton.  All  the  sulphurets  saved  at  the  various  mills  in  the  neighbor- 
hood are  reduced  at  the  Chlorination  Works  of  Messrs.  Jones  &  Belding.  The  yield  of 
the  sulphurets  of  the  various  mines  ranges  from  $90  to  $130  per  ton. 

Unfortunately,  this  promising  state  of  affairs  was  again  disturbed  by 
trouble  with  the  Miners'  League,  resulting  in  destruction  of  property  and 
life.  Consequently  the  annual  report  of  the  Amador  mine  shows  ouIa^' 
four  months'  running,  17,790  tons  of  ore  raised,  16,490  tons  crushed, 
giving  $12.21  per  ton,  or  1201,357,  of  which  |24,000  was  paid  to  stock- 
holders. 

The  following  extracts  comprise  the  substance  of  tlu^  reports  of  tlie 
president  and  superintendent,  January  1,  1872 : 

PRESIDENT'S  REPORT. 

It  is  a  matter  of  no  little  regret  to  me  that  events,  over  which  the  ofilcers  of  thLs 
company  could  have  no  control,  have  prevented  my  making  as  favorable  a  report,  as 
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to  the  product  of  the  luina  for  the  past  year,  as  we  all  hoped.  It  is  quite  satiafactory, 
however,  to  know  that  the  small  yield  has  not  been  the  fault  of  the  mine,  or  its  manage- 
meut.  The  large  amount  of  dead  work,  (the  result  of  the  late  tire,)  the  unusual  searcifry 
of  water,  which  compelled  the  mills  to  remain  idle  for  several  months,  have  been  the 
main  hinderauces  of  a  satisfactoiy  return  to  all  parties  directly  interested. 

I  would  recommend  the  erection  of  a  tirst-class  GO-stamp  mill  at  an  early  day,  in 
order  that  we  may  be  able  to  crush  the  large  amouut  of  low-grade  ore  which  has  ac- 
cumulated iu  all  parts  of  the  mine,  especially  north  of  the  new  shaft.  My  predecessor. 
Colonel  Fry,  wisely  made  the  same  recommendation  at  the  close  of  last  year ;  but 
misfortunes,  which  I  have  before  noted,  have  prevented  tliis  most  important  improve- 
ment. In  addition,  the  Canal  Company,  on  whom  we  would  be  dependent  for  water  to 
run  so  large  a  mill,  have  been  unable  to  complete  the  large  ditch  which  we  had  hoped 
would  furnish  us  an  abundant  supply  of  water.  Although  disappointed  in  its  com- 
pletion, it  is  but  justice  to  say  that  it  is  one  of  the  best-constructed  ditches,  to  the 
point  now  reached,  I  have  ever  had  the  pleasure  of  seeiug  on  the  Pacific  coast.  And 
the  ofiicers  of  that  company  assure  me,  iu  the  most  earnest  manner,  that  thej  will  be 
able  to  furnish  us,  from  this  ditch,  all  the  water  we  may  require  for  our  new  mill,  by 
the  time  it  is  erected. 

In  all  the  extensive  improvements  consummated  during  the  past  year,  such  as  the 
sinking  of  the  north  shaft  and  erection  of  the  new  hoisting-woi-ks,  the  result  has  been 
most  satisfactory. 

The  unceasing  care  and  attention  of  Superintendent  Steinberger  to  all  the  varied 
interests  of  the  company  under  his  management,  (hiring  the  past  year,  warrant  me  in 
saying  that  no  mining  property  west  of  tJie  Rocky  Mountains  has  been  more  faithful- 
ly, honestly,  and  economically  conducted.  I  say  this  from  personal  observation,  hav- 
ing visited  the  mine  during  the  past  year  two  or  three  times  each  month.  In  conclu- 
sion, I  would  most  earnestly  recommend  that  the  sinking  of  the  new  or  north  shaft  be 
continued,  as  the  shaft  is  constructed  with  a  view  of  continuously  going  down  on  the 
vein,  wdthout  interfering  with  work  in  the  other  parts  of  the  mine.  And  should  the 
vein  continue,  as  it  now  shows  at  the  bottom  of  this  shaft,  Ave  hope  to  develop,  iu  the 
next  year,  a  large  amount  of  valuable  ore. 

Hoping  that  my  successor  may  have  less  care  and  anxiety  in  the  management  of 
this  extensive  and  valualde  property  for  the  coming  year  than  I  have  had  iu  the  past, 
with  more  satisfactory  dividends,  , 

I  remain,  very  respectfully,  vours. 

DAVID  D.  COLTON, 

President. 

SUPERINTENDENT'S  REPORT. 

Herewith  I  send  you  statement  of  operations  for  the  past  year  at  the  company's  mino. 

During  the  year  iSTl,  17,790  tons  of  quartz  were  extracted  from  the  mine,  and  16,490 
tons  were  crushed  at  the  Eureka  (40-stamp)  mill ;  1,300  tons  now  on  the  dump  at  Rose 
mill. 

A  large  amouut  of  dead  work  has  been  done  iu  various  parts  of  the  mine  during  the 
past  year.  The  cleaning  out  and  partial  retiraberiug  of  the  Panama  drift,  from  north 
I  shaft  to  its  face,  (175  feet,)  which  was  filled  up  with  debris,  retimbering  old  levels, 
opening  drifts  under  pillars,  cleaning  out  and  retimbering  the  Latrobe  level,  tSrc,  be- 
sides the  sinking  of  the  north  and  middle  shafts. 

The  Badger  shaft  (which  is  the  water-shaft)  has  been  kept  in  good  repair,  and  is  now 
in  condition,  as  is  also  the  machinery,  to  contend  against  anj- reasonable  increase  of 
water.  A  pi-ospecting-drift  has  been  driven  south  from  Badger  shaft  on  the  Panama 
level  220  feet,  but  no  rock  in  paying  quantities  was  found. 

The  Middle  shaft  has  required  considerable  repairs,  but  is  now  in  fair  condition. 
This  shaft  has  been  sunk  below  the  Panama  level  155  feet,  105  of  which  w  as  sunk  the 
past  year.  Sixtx  feet  below  the  Panama  level  the  New  York  level  was  started,  and  60 
feet  below  the  New  York  was  started  the  Green  level,  leaving  a  sump  of  35  feet  under 
the  Green  level.  The  cost  of  sinking  this  shaft,  including  the  turning  off  of  Green 
and  New  York  levels,  was  $4,853  50,  or  $46.22rrf  per  foot.  The  vein  in  the  bottom 
of  shaft  is  four  feet  in  thickness,  and  the  quality  of  the  rock  good. 

The  North  or  new  shaft  is  now  below  the  Panama  level  95  feet,  and  cost  l|5,05G.06,  or 
$53.22§f  per  foot. 

The  turning  off  of  the  New  York  level  is  included  in  the  above  figures.  The  aver- 
age thickness  of  the  vein  iu  the  bottom  of  shaft  is  seven  feet.  On  the  1st  of  Septem- 
ber last  the  Panama  level  was  reached  with  this  shaft,  being  1,165  feet  from  surface, 
460  feet  of  which  was  sunk  the  past  year. 

The  entire  cost  of  sinking  this  shaft  from  within  180  feet  of  surface  to  Panama  level, 
ii  distance  of  985  feet,  has  been  |33,299.88,  or  |83.06i §&  p^r  foot.  These  figures  embrace 
lumber,  timber,  lights,  smith-work,  labor  &c.,  also  the  turning  olT  of  levels  at  Latrobe, 
San  Francisco,  and  Panama. 
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The  time  occupied  in  tbe  sinking  and  turninjr  off  of  these  levels  was  eleven  months, 
two  montlis  liaviiig  been,  lost  in  consequence  of  the  strike.  The  timbers  used  for  sills 
and  legs  are  sawed  red  spruce,  twenty  inches  square.  The  center-pieces  and  caps  are 
1"2  by  ^0  inches.  The  timbers  are  five  feet  apart  from  center  to  center  and  logged  be- 
tween with  three-inch  red  spruce  plank.  The  shaft  is  divided  into  tliree  compartments, 
two  cage-ways  and  one  bucket-way.  The  size  of  shaft  is  in  length  in  the  clear  thirteen 
feet,  and  in  width  is  from  six  to  twenty  feet.  Over  the  shaft,  on  the  surface,  have  been 
erected  first-class  hoistiug-works.  Everything  in  connection  with  these  works  is  in 
splendid  condition  and  works  admirably. 

The  north  drift  on  Panama  level  is  now  north  from  North  shaft  395  feet,  230  feet 
haviug  been  driven  the  past  year.  The  vein  in  the  face  of  drift  is  over  sixteen  feet  in 
diickuess,  with  a  good  regular  hanging-wall.  The  quality  of  the  quartz  has  improved 
very  much  in  the  la.st  few  feet  that  have  been  driven.  From  the  general  character  and 
regularity  of  vein  and  wall  we  have  every  confidence  in  the  permanence  of  tlie  vein, 
xnd  have  reasonable  assurance  that, from  the  developments  thus  far  made  in  this  drift, 
there  exists  a  large  quantity  of  quartz  above  this  level,  as  none  of  the  levels  above 
1he  Panama  level  have  been  driven  over  180  feet  north  of  North  shaft.  A  level  has 
])eeu  driven  north  under  the  old  San  Francisco  level,  and  is  nortli  from  North  shaft 
180  feet.  From  this  level  considerable  bowlder-rock  has  been  taken  out,  and  large 
C[uantities  still  remain  in  place. 

The  Latrobe  level  has  been  cleaned  out  and  retimbered  to  face  of  drift,  being  80 
feet  north  of  North  shaft.  Large  quantities  of  bowlder-rock  are  developed  on  this 
level. 

The  only  stoping  that  has  been  done  in  the  mine  the  past  year  has  been  above  the 
Panama  level,  north  of  North  shaft,  on  the  bowlder-vein. 

The  only  ledge-rock  that  lias  ))een  taken  out  (excepting  that  from  the  sinking  of  the 
shafts)  has  been  taken  from  pillars  under  tiie  fourth,  fifth,  and  sixth-hundred  feet 
levels. 

The  great  bulk  of  the  rock  mined  and  milled,  the  past  year,  was  from  the  bowlder- 
vein.  < 

The  only  quartz  taken  out  below  the  Panama  level  has  come  from  the  sinking  of 
the  North  and  Middle  shafts.  But  little  has  come  from  the  Green  and  New  York  drifts, 
as  they  are  as  yet  but  a  few  feet  from  shafts. 

The  quartz  is  now  in  place  from  Panama  to  Green  level,  excepting  what  has  been 
taken  ont  from  the  sinking,  giving  us  1'20  feet  of  backs. 

The  40-stamp  mill  is  in  good  running  condition.  The  water-wheel,  which  is  old, 
has  been  repaired,  and  will,  with  occasional  slight  repairs,  run  this  winter. 

The  Rose  mill  has  been  repaired,  and  is  running  well.  The  Badger  has  also  been 
repaired,  .and  will  commence  crushing  in  a  few  days. 

The  working  of  the  mine  the  past  year  has  been  attended  with  many  difficulties  and 
heavy  expenditures,  the  strike  and  scarcity  of  water  forming  a  part. 

The  vein  in  the  lower  part  of  the  mine  (Green  and  New  York  levels)  looks  most 
promising,  and,  so  soon  as  the  drifts  are  driven  ahead  far  enough  to  open  sto]>es  on 
these  levels,  we  will  be  able  to  get  out  sufficient  ledge-rock  to  keep  the  mills  ruiuung; 
until  then  we  will  be  obliged  to  take  out  considerable  bowlder-rock  to  keep  up  the 
supply. 

The  entire  iriine  and  machinery  (as  is  everything  else  in  connection)  is  in  good 
working  condition,  and,  unless  some  unforeseen  accident  takes  place,  no  fears  need  be 
apprehended  of  the  future  profit  of  the  mines. 
Respectfullv.  vours, 

JOHN  A.  STEINBERGER, 

Super  inicndvni. 

The  Oneida  raiue,  vSoutli  of  the  above,  is  one  of  the  beat  developed  in 
the  county,  and  has  been  described  in  the  Mining  Commissioner's  re- 
port for  1809,  since  which  time  no  material  change  has  occurred  in  the 
character  of  the  rock.  This  mine  likewise  suffered  severely  from  the 
strike  of  the  miners  and  the  drought.  It  is  situated  about  half  way 
between  the  towns  of  Jackson  and  Sutter  Creek,  and  is  owned  princi- 
pally in  those  towns.  The  length  of  the  claim  is  3,000  feet.  They  have 
three  different  incline  shafts  down  on  an  angle  of  05°.  The  first  is  down 
300  feet,  the  second  700  feet,  and  the  third  800  feet.  They  are  worlcing 
only  through  the  two  latter.  The  ledge  will  average  12  feet  thick. 
They  are  working  100  men.  Their  00-stamp  mill  is  run  by  an  engine  of 
60  horse  power,  aiid  crushes  daily  90  tons  of  rock,  (24  hours.)  which 
averages  $10  per  ton.  The  hoistiug-works  are  run  by  two  engines,  one 
of  30  and  one  of  Lj  horse-power.     This  mill  is  complete  with  all  the 


88        MINING    .STATISTICS    WEST    OF    THE    ROCKY    MOUNTAINS. 

accompanying;'  puns,  machineiy,  &c.,  to  successfully  run  a  mill  of  its 
caliber.  Drifting'  was  commenced  on  the  SUO  feet  level  in  the  latter  part 
of  1871.  On  the  700  feet  level  the  drifts  have  been  run  400  feet  on  either 
.side  of  the  shaft.  Two  ]>ay  chutes  or  chimneys  run  through  this  location. 
One  has  a  length  of  700  feet,  the  other  of  400  l\3et,  and  both  dip  to  the 
north.  The  mine  has  immense  reserves  in  sight,  and  is  a  very  valuable 
pro]:)erty. 

The  Kennedy  mine,  situated  next  adjoining-  the  Oneida,  on  the  soutli, 
will  doubtless  soon  become  one  of  the  leading  mines  of  the  country. 
They  own  2,300  feet  of  ground.  Up  to  the  present  year  hoisting  was 
done  by  means  of  a  whim,  but  the  claim  passing  in  the  hands  of  ener- 
getic owners  in  the  early  part  of  1871,  i)owerful  hoi.sting-works  were 
erected  and  the  shaft  sunk  to  a  depth  of  500  feet.  In  sinking,  the  veiji 
was  followed  at  an  angle  of  CO^".  The  first  level  was  opened  at  350  feet, 
;iud  drifts  were  carried  200  feet  south  and  180  feet  north.  The  next: 
level  was  opened  by  the  present  owners  at  500  feet.  The  vein  is  her^ 
four  feet  wide,  the  quartz  averaging  $20  per  ton,  though  rock  of  a  mucll 
higher  grade  has  been  struck  since  our  visit.  This  claim  has  a  foot-wall 
of  granite  and  a  hanging-wall  of  slate.  An  old  shaft,  sunk  many  year^ 
since  at  the  north  end  of  the  ground,  near  the  Oneida  line,  developed 
the  exi.stence  of  a  rich  chimney  in  that  part  of  the  mine.  It  is  in  con- 
templation to  clean  out  this  shaft  or  .sink  a  new  one  at  this  point.  Three 
distinct  pay  chutes  have  been  developed  by  the  drifts.  The  company 
have  erected  a  fir.st-class  20-stamp  mill,  which  is  constantly  supplied 
with  rock. 

The  Keystone  mine  at  Amador  City,  one  of  the  extreme  northerly 
claims  of  the  Mother  lode,  and  considered  by  many  second  to  none  in 
Amador  County,  has  also  been  described  in  the  report  for  1869.  The 
mine  is  owned  in  San  Francisco.  It  consists  of  3,000  feet  of  ground, 
and  their  improvements  consist  of  two  sets  of  hoisting- works  and  a  mill. 
The  latter,  containing  forty  stamps,  is  run  by  an  engine  of  125  horse- 
power. The  hoisting- works  are  also  run  by  steam — one  by  an  engine  of 
20  and  theother  by  one  of  80  horsepower.  _  They  have  two  principal  shafts 
.sunk  upon  the  ledge.  The  north  shaft  is  down  346  leet,  on  an  angle  of 
30^^,  and  the  south  shaft  is  down  500  feet  on  the  same  angle.  Four  hun- 
dred feet  down  the  vein  runs  from  10  to  30  feet  thick.  They  regularly 
employ  100  men,  and  crush  daily  (24  hours)  80  tons  of  rock,  which  has 
averaged  $16  per  ton. 

The  following  is  condensed  from  the  correspondence  of  L.  P.  McCarty 
to  the  Mining  and  Scientific  Press  of  San  Francisco : 

The  Summit  mine,  (south  extension  of  the  AmacTor,)  near  Sutter  Creek,  is  owned  in 
San  Francisco.  This  cloim  is  1,400  feet  in  length,  and  has  fine  hoisting-works,  run 
by  an  engine  of  45  horse-power.  Two  shafts  are  sunk  within  110  feet  of  each  other. 
One  is  down  300  and  the  other  500  feet,  on  au  incline  of  45"'.  This  mine  was  iirst  struck 
in  18(39,  and  from  a  chimney  down  165  feet  some  $30,000  were  taken  out.  At  that  time 
the  ore  run  from  ^16  to  $32  per  ton.     AVork  is  now  suspended  on  this  mine. 

The  Maxwell  mine,  situated  close  by  the  above-mentioned,  is  owned  by  an  incorpo- 
rated company  in  San  Francisco.  This  claim  runs  north  and  south,  and  is  2,000  feet 
long.  The  hoisting-works  are  run  by  an  engine  of  20  horse-power,  over  a  shaft  down 
7.50  feet,  on  an  incline  of  75°.  At  that  point  a  cross-cut  of  70  feet  reveals  a  ledge  9 
feet  thick.  They  get  out  from  45  to  50  tons  per  day,  and  arc  working  25  men.  The  rock 
is  crushed  at  the  Badger  and  Eose  mills,  the  two  16-stamp  hiills  which  they  rent 
of  the  Amador  Company,  and  are  situated  one  mile  distant.  This  rock  is  low-grade  ore, 
averaging  from  $5  to  $6  per  ton,  but  is  easily  mined  and  crushed. 

The  original  Amador  mine  is  situated  in  the  vicinity  of  Amador  City,  and  is  owned 
by  J.  A.  Faull  &  Co.,  (a  joint-stock  association.)  They  claim  1,200  feet  of  ledge;  have 
a.  fine  set  of  hoisting-works,  run  by  a  steam-engine  of  25  horse-power.  A  shaft  is 
snnk  360  feet;  at  that  point  a  ledge  3^  feet  thick  is  found.  Twenty-one  men  are  regu- 
larly employed,  getting  out  from  10  to  15  tons  of  rock  daily.     They  are  now  erecting 
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a  splendid  40-.stainp  mill,  which  will  be  completed  iu  a  short  time.  They  have  also 
opened  a  new  shaft  from  the  200-foot  level,  which  is  iutendcd  for  tho  muiu  rock- 
shaft.     Their  mine  is  doinff  finely,  with  an  abuiidauce  of  excellent  qnartz  iu  sight. 

The  Medeoii  mine,  situated  midway  between  Sutter  Creek  ami  Amador  City,  is 
owned  and  superintended  by  L.  R.  Poundstoue.  Hoisting-works  arc  erected  upon  the 
same,  and  run  by  horse-power.  This  mine  was  worked  as  early  as  1857,  aud  paid,  us 
far  as  worked  at  that  time,  about  .f  30  per  ton.  Since  that  time  it  has  been  idle  until 
now.  Six  men  are  at  present  employed  sinking  a  new  shaft,  which  is  now  down  75 
feet.  At  this  point  they  have  fouud  a  ledge  four  feet,  thick,  and  still  increasing,  the 
prosjiects  of  which  are  quite  favorable. 

The  Little  Amador  mine  is  being  rapidly  developed.  The  main  shaft  is  down  nearly 
400  feet,  and  still  progressing.  The  letlge  is  well  defined  t(\the  lowest  depth  reached, 
and  the  rock  taken  out  in  sinking  is  rich.  Tlie  mill  connected  with  the  mine  will  be 
completed  and  ready  for  crushing  early  in  1872. 

The  Maxon  mine  is  located  a  short  distance  south  of  Amador  City.  The  shaft  ha«s 
been  sunk  to  a  depth  of  200  feet,  with  a  drift  of  dO  feet,  showing  a  good  ledge  of  rock. 
Some  of  the  rock  crushed  pays  very  satisfactorily.  They  have  several  hunilred  tons 
now  on  the  dump.  • 

The  Zeile  mine  (formerly  known  as  the  Coney)  is  sitimted  one-half  mile  south  of 
Jackson,  and  is  owned  by  San  Francisco  capitalisfs.  This  company  own  8U0  feet  of  a. 
ledge,  aud  have  developed  it  to  a  depth  of  515  feet.  Their  hoisting-works  are  run  by 
a  20  horsepower  engine;  the  shaft  is  down  on  an  angle  of  about  50°;  their  ledge  is 
about  11  feet  thick. 

Tho  town  of  Volcano,  situated  about  twelve  miles  east  of  Jackson,  contains  800 
inhabitants.  It  is  situated  on  what  is  known  as  the  great  limestone  range.  Its  mines 
have  been  worked  continuously  since  1849. 

The  Amador  County  Caual  and  Volcano  ditch,  both  of  which  are  owned  by  San 
Francisco  capitalists,  supply  the  district  with  water.  They  take  th(dr  supply  of  water 
from  the  North  Fork  of  the  Mokelumno  River.  This  canal  was  originally  a  flume, 
thirty-one  miles  iu  length,  with  a  carrying  capacity  of  900  inches,  aud  cost  .|)450,000. 
It  is  now  being  replaced  by  a  substantial  ditch.  The  latter  (the  Volcano  ditch)  cost 
iu  the  neighborhood  of  $200,000,  and  has  a  carrying  capacity  of  700  inches,  the  jn- 
come  of  which  satisfies  its  owners. 

The  Markley  mine  is  four  or  five  miles  from  Volcauo.  About  two  years  ago  opera- 
tions were  commenced,  and  a  depth  of  280  feet  has  been  reached.  At  the  surface  the 
main  chimney  is  2  feet  thick  aud  60  feet  long ;  at  the  200-foot  level,  4  feet  thick  and 
280  feet  long.  From  rock  taken  out  of  the  200-lbot  level  they  obtained  $14,000,  after 
Avhich,  iu  four  weeks,  they  "sloped  out"  rock  from  which  they  obtained  |8,000.  Last 
fall  they  sank  80  feet,  and  put  up  steam  hoisting-works  of  15  horse-power.  The  com- 
pany recently  started  uj)  their  twelve  stamps,  350  pounds  each,'  with  which  they 
pounded  out  $1,500  per  week,  and  ran  ten  hours  per  day.  This  miue  has  recently 
been  sold  to  an  English  company  for  .$35,000. 

Volcano  aud  vicinity  contains  several  other  quartz  mines  of  great  promise,  in  vari- 
ous stages  of  development. 

The  assessor's  returns  report  70,360  tons  of  quartz  crushed  for  the 
year  1870,  by  27  mills.  These  returns  are  probably  more  correct  than 
those  of  any  other  county  in  the  State,  as  the  county  is  small  and  the 
principal  mines  situated  near  the  county-seat.  The  returns  for  1871 
will  probably  show  a  material  decrease  for  that  year,  on  account  of 
the  strike  and  the  drought,  but  the  year  1872  will  undoubtedly  be  one 
of  unparalleled  prosperity.  Three  or  four  new  llrst-class  mills,  of  forty- 
stamps  each,  will  be  ready  for  crushing-  early  iu  1872.  This  county  pos- 
sesses, according  to  the  Pacific  Coast  Directory,  35  mills,  with  an  ag- 
gregate of  579  stamps.  Of  this  number,  384  stamps  have  been  iu  oper- 
ation during  1871,  when  water  was  available — a  larger  p.roportion  than 
is  shown  by  any  other  county  in  the  southern  mines. 

SAN  DIEGO   COUNTY. 

The  promises  held  out  last  year  by  the  new  mines  of  this  county 
have  been  realized  to  a  considerable  degree.  Not  alone  have 
the  mines  then  discovered  and  worked  continued  to  yield  encour- 
aging amounts  of  the  precious  metals,  holding  out  well  at  greater  depth, 
both  as  to  width  of  veins  and  contents  of  gold  in  the  ore,  but  a  large 
number  of  new  ones  have  been  discovered,  some  of  which  have  turned 
out  very  satisfactorily. 
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Julian  distncf. — The  control  of  the  California  claim  was  bought  in 
the  early  part  of  the  summer  by  Messrs.  Snyder,  Morris  &  Co.,  of  San 
Francisco.  They  straightened  and  timbered  the  shaft,  and  in  sinking 
it  deeper  the  vein  was  found  to  vary  from  two  to  four  feet  in  width. 
The  ore  taken  out  during  this  work  is  reported  to  have  yielded  $57  per 
ton  in  the  mill.  The  company  continued  sinking  during  the  rest  of  the 
year,  intending  to  put  the  shaft  down  400  feet.  1  do  not  know  whether 
they  reached  tliis  depth.  In  December,  they  were  reported  to  be  ready 
to  commence  driftiug  and  stoping. 

The  Owens  mine,  the  original  discovery  on  the  same  lode  with  the 
California,  had  a  sliaft  130  feet  deep  in  August,  in  which  the  vein  was 
four  feet  wide  and  showed  some  face  gold.  The  ore  is  raised  bj^  a  whim, 
the  first  one  built  in  the  district.  Tlie  shaft  was  sunk  to  180  feet  by 
October,  and  the  mine  is  said  to  have  paid  very  well.  In  October  the 
air  in  the  siiaft  became  bad,  and 'it  was  necessary  to  run  a  drift  to  con- 
nect the  mine  with  adjoining  works,  in  order  to  improve  the  ventilation. 
The  vein  exposed  at  that  time  in  the  lower  part  of  the  shaft  was  larger 
than  above  and  contained  excellent  ore. 

The  Helvetia,  which  by  many  is  considered  the  best  mine  in  the  dis- 
trict, had  its  shaft  down  140  feet  in  August  and  raised  good  ore  steadily, 
though  the  quantity  was  comparatively  small,  as  from  most  mines  in 
the  district.  The  mines  of  the  Lone  Star  Company  and  the  Big  Blue 
ledge  are  also  considered  very  good  property.  The  Stonewall  had  a 
shaft  100  feet  deep,  and  at  a  depth  of  GO  feet  a  level  180  feet  long  to 
the  north,  and  one  100  feet  long. to  the  south,  in  October.  Stoping  had 
not  been  commenced.  The  ore  found  was  all  decomposed,  and  there 
was  no  water  in  the  mine.  The  mill  of  the  company  could  only  run  five 
hours  per  day  for  want  of  water. 

Banner  district. — A  number  of  mines  appear  to  have  been  worked  in 
this  district.  A  correspondent  of  the  Scientific  Press,  writing  July  20, 
says  in  regard  to  them : 

The  Kentuck  Company,  under  the  superintendence  of  M.  A.  Lewis,  controlled  by 
McDonald  &  Whitney,  of  San  Francisco,  who  have  recently  bought  the  mine,  started 
up  the  work  of  sinking,  this  week,  with  full  force,  and  on  yesterday  they  struck  some 
nioi'e  of  the  rich  ore  for  which  that  claim  has  been  celebrated,  being  literally  liiied 
with  gold.  The  Madden  Company,  on  same  ledge,  have  their  usual  amount  of  rich 
ore,  and  the  ledge  is  improving  every  foot  they  sink.  The  last  ore  worked  p;dd  over 
$40  per  ton.  The  Antelope  Company,  on  the  same  ledge,  are  still  running  their  new 
iive-stamp  mill  on  their  own  ore,  paying  $70  per  ton.  The  Redman  mine,  under  the 
supervision  of  J.  N.  Tiernan,  is  looking  well.  In  sinking  the  shaft  the  ledge  pitched  to 
the  west  into  the  hill,  where  it  was  about  four  feet  wide.  Last  week  a  new  and  small 
ledge  made  its  appearance  in  the  shaft,  showing  free  gold  and  silver  sulphurets.  It 
has  increased  until  it  now  covers  the  bottom  of  the  shaft,  with  slate  intermixed.  The 
prospects  are  very  flattering,  indeed,  for  a  large  and  rich  ledge,  when  the  two  ledges 
come  together.  The  additional  machinerj^  brought  here  and  added  to  McMechan's 
mill,  (the  Wilson  Steam  Stamp  mill,)  will  probably  be  started  up  for  regular  work  to- 
day. It  consists  of  a  16  horse-power  engine,  a  Varney  jian,  (latest  improved,)  a 
large  wooden  cu.icentrator,  and  copper  shaking  table,  of  Tiernan's  own  invention.  K 
they  do  not  do  tirst-class  work,  there  is  no  use  in  having  good  machinery.  Tiernan 
has  shown  himself  a  man  of  energy,  and  competent  to  carry  on  such  work.  The  B;iy- 
ley  Company,  on  the  south  end  of  the  Eedman  ledge,  are  taking  out  ore  to  work  by  tho 
new  process  in  McMechan's  null.  They  have  a-large  ledge  and  rich  ore.  The  King 
ledge,  Golden  Chariot  Mine  and  Company,  are  still  sinking  in  rich  ore  on  their  big 
ledge,  which,  at  the  depth  of  50  feet,  is  four  to  live  feet  wide.  Tlie  Little  Joker, 
which  was  three  or  four  inches  wide  on  top,  of  soft,  decomposed,  chalky-looking  ore, 
rich  from  top  to  bottom,  is  now  48  feet  deep  and  two  feet  wide,  with  some  ore 
that,  report  says,  is  worth  from  %2  to  .fo  per  pound.  There  are  many  other  mines  that 
I  would  like  to  mention,  but  it  will  require  too  much  of  your  Aahiable  space.  I  will 
close  by  simply  saying,  of  all  the  mining  districts  on  the  coast,  I  have  not  heard  of  one 
that  shows  as  many  paying  ledges  and  rich  prospects,  or  as  much  work  done  and  paid 
for  out  of  the  mines  themselves,  or  from  a  like  quantity  of  ore  worked — that  can  show 
as  good  returns,  with  as  good  a  clinnite,  timber,  water,  arid  everything  to  make   the 
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Jucaliry   desiiaWe  for  health  or  ii  home,  as  Jnliau  iind  IJaiuipr  distiicts,  vSaa  Diego 
Conuty,  Calil'oruia. 

The  bigh  opinion  of  this  correspondent  in  regard  to  the  districts 
named  seems  to  be  well  fonnded,  if  the  returns  of  the  mills  from  ore  of 
some  of  these  mines  can  be  accepted  as  a  criterion.  Twelve  tons  from 
the  Golden  Chariot,  for  instance,  yielded  $181  per  ton  -,  40  tons  of  ore 
from  McMechan's  and  the  Redman  mines  yielded  $G0  per  ton  ;  and  15 
tons  of  ore  from  the  Antelope,  and  25  from  the  Madden  Company's  mine 
gave  $50  per  ton  ;  wlnle  a  lot  of  ore  from  the  Kentuck  is  reported  to 
have  yielded  $7G  per  ton.  On  the  whole,  however,  the  mines  in  Banner, 
as  weJl  as  in  Juliaa  district,  are  too  litile  developed  yet  to  give  a  regu- 
lar yield.  Curiously  enough  a  number  of  new  mills  have  been  erected 
in  addition  to  the  older  ones,  ouly,  however,  to  be  forced  to  lie  idle  a  great 
part  of  the  time  for  the  want  of  ore.  For  this  reason  the  want  of  water, 
which  has  been  experienced  throughout  the  greater  part  of  the  year,  has 
in  reality  not  injured  the  mining  industry  as  much  as  might  be  supposed. 
My  inquiries  in  i  egard  to  the  total  yield  of  the  county  have  so  far  not  been 
answered,  but  it  must  have  been  many  times  larger  than  last  year.  As 
some  !San  Francisco  capital  has  during  the  year  been  invested  in  the 
San  Diego  County  mines,  it  is  probable  that  another  year  will  witness 
a  better  development  of  the  mines,  and  a  more  regular  yield. 

SAN  BEENAIJDINO   COUNTY. 

The  mines  in  the  Clark  district,  which  were  mentioned  in  my  last  report 
as  new  discovenes  of  some  importance,  have  been  further  explored  and 
partly  developed  during  the  year.  A  considerable  amount  of  high  grade 
ore  has  been  forwarded  in  small  lots  to  Los  Angeles,  whence  it  was 
shipped  to  San  Francisco.  All  this  ore  was  of  high-grade,  but  as  the 
richest  must,  of  course,  be  selected  to  pay  for  the  enormous  land  trans- 
portation, this  gives  no  criterion  as  to  the  general  value  of  the  ores  or 
the  mines.  A  nirmber  of  new  locations  are  mentioned  in  my  advices 
from  that  region,  but  the  whole  district  appears  to  be  yet  so  much  in 
its  infancy  that  I  reseive  a  detailed  description  of  it  for  a  future  occa- 
sion. 

Of  the  gold-mining  enterprise  at  Belleville,  in  this  county,  I  have  no 
advices  this  year. 

INYO   COUNTY. 

The  base-metal  mines  of  Cerro  Gordo  and  vicinity  have,  according 
to  all  accounts,  maintained  their  yield,  giving  ample  employment 
to  the  various  smelting-woiics.  There  has,  however,  nothing  new 
of  importance  been  developed  during  the  year,  and  my  description  of 
the  mii^s  and  furnaces  in  ray  last  report  exhausts  the  subject.  My  let- 
ters to  prominent  men  in  Cerro  Gordo,  asking  for  information  in  regard 
to  the  correct  shipments  of  base  bullion  and  bullion,  have,  I  am  sorry  to 
say,  not  been  answered  satisfactorily,  and  1  am  therefore  not  able  to 
give  them.  From  other  information  1  am  inclined  to  believe  that  they  have 
not  been  materially  increased.  The  amalgamating  ores  have  received 
more  atteirtion  than  the  year  before,  and  an  English  company,  the 
Eclipse,  has  erected  a  new  mill.  A  series  of  mines  called  the  Silver 
Sprout  has  attracted  some  attention.  An  article  in  the  Inyo  County 
Independent,  which  appeared  in  October-,  says,  in  regard  to  these  mines : 

The  series  comprises  some  thirty  different  ledges,  together  forming  a  complete  laby- 
rinth or  uet-work  of  quartz-veins,  such  as  is  seldom  met  with — perhaps  nowhere  else 
in  the  State.     Some  tvionty  shafts  and  tniuiels  ha^ie  been  opened  on   this  ^noperty, 
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within  an  area  of  500  by  2. 000  feet,  and  from  the  developments  already  made,. 
the  evidence  is  very  conclusive  that  the  property  must  be  a  very  valuable  and  exten- 
sive one.  The  two  principal  ledges,  called  the  "Lamb"  and  "Silver  Sprout,"  are 
abont  300  feet  apart,  parallel  to  each  other  and  to  the  crest  of  the  mountain.  They 
cut  throufih  and  across  three  ridges  which  extend  down  the  side  of  the  mountain. 
This  gives  the  best  possible  position  for  prospecting  at  varying  heights.  Both  of  these 
ledges  have  been  opened  at  various  places,  from  50  to  300  feet  apart,  covering,  in  all, 
some  1,500  feet.  Several  of  the  minor  ledges  have  been  prospected,  each  presenting 
the  same  general  characteristics  of  the  main,  or  Silver  Sprout. 

In  order  to  determine  the  future  course  in  regard  to  the  management  of  the  mine, 
Mr.  Wingard,  the  manager,  has  selected  for  shipment  and  reduction  in  San  Francisco 
about  3,000  pounds  of  fair,  average  ore,  a  portion  from  the  several  diti'erent  openings  of 
the  mine.  The  location, considered  in  relation  to  the  facilities  for  getting  out  and  reduc- 
ing the  ore,  may  be  considered  as  good  as  could  be  desired.  The  altitude  is  very  great, 
probably  not  less  than  10,000  feet  above  the  sea.  It  is  about  three  miles  distant  from, 
but  fully  3,000  feet  higher  than  the  famous  Kearsage  mine,  and  on  the  same  mount- 
ain. It  is,  however,  an  entirely  diiferent  series  of  mines,  though  there  is  a  great  sim- 
ilarity in  the  nature  and  appearance  of  the  ores  of  the  two  mines.  Both  carry  a  small 
percentage  of  base  metals,  but  scarcely  enough  to  be  considered  "  rebellious."  The 
mine  is  situated  upon  the  southern  face  of  the  mountain  in  such  a  manner  that  the 
.snows  or  storms  cannot  materially  affect  the  transportation  of  the  ore  by  tramway, 
which  is  the  only  cheap  method  practicable.    • 

The  mill  now  owned  by  the  company  is  down  the  canon  nearly  iive  miles.  The 
proper  place  for  the  mill,  and  to  which  it  will  soon  be  removed,  is  immediately  below 
the  mine,  and  about  one  mile  distant.  Here  there  is  an  abundance  of  timber  and 
Avater,  a  wide  valley  free  from  all  dangers  of  snow-slides,  and  w  here,  by  means  of  a 
tramway,  ore  can  at  all  seasons  of  the  year  be  shipped  directly  from  the  mine  to  the 
l)atteries.  The  whole  cost  of  mining,  transportation,  and  reduction  of  the  ore  from 
the  mine,  with  the  proper  and  practicable  facilities,  need  not  exceed  $10  per  ton. 
The  Silver  Sprout  is  unquestionably  a  very  valuable  mine,  and  with  proper  manage- 
ment cannot  fail  to  remunerate  its  owners  and  at  the  same  time  prove  of  great  benefit 
to  this  section  generally. 

The  ore  is  of  the  class  named  copper  ores  in  uiy  last  reiwrt,  carries 
much  silver,  copijer,  and  a  little  gold,  and  a  very  small  percentage  of 
galena.  The  principal  shaft  ou  the  mine  was  5Q  feet  deep  in  November, 
and  the  ledge  was  7  feet  wide  at  the  bottom,  5  feet  of  which  was  ore. 

ALPINE   COUNTY. 


» 


My  efibrts  to  obtain  direct  communications  in  regard  to  the  mining 
industry  of  this  county  have  been  unsuccessful.  But  the  delay  in 
the  Public  Printing  Office  in  printing  my  present  report  enables  me 
to  introduce  here  an  excellent  letter  of  Mr.  J.  Winchester,  of  the  Globe 
Companj^,  which  appeared  in  the  New  York  Tribune  in  the  early  part  of 
]  872,  and  which  treats  very  exhaustively  on  the  mining  resources  of  this 
county : 

Alpine  County  was  set  off  from  Amador,  and  lies  upon  the  summit  and  both  slopes  of 
the  Sierra  Nevada  range.  Geographically  the  larger  portion  of  the  county  belongs  to 
Nevada.  Through  the  central  portion,  on  the  east  of  the  main  divide,  runs  the  east  or 
main  branch  of  Carson  River.  Silver  Mountain,  the  county-seat,  is  about  8,000  feet 
above  the  sea.  Silver  Mountain  Peak,  a  few  miles  further  south,  is  over  11,000  feet  in 
height.  The  mineral  belt  running  through  Alpine  is  geologically  traceable  from,  and 
is  believed  to  be  a  continuation  of,  that  upon  which  the  Comstock  lode  is  situated,  the 
courses  of  the  veins  being  identical,  and  exactly  in  range  from  north  to  south.  When 
the  excitement  following  the  discovery  of  the  Comstock  was  at  its  height,  Alpine 
County,  then  a  part  of  Amador,  was  overrun  with  "  prospectoi-s,"  and  in  1867  a  large 
installment  of  the  prevailing  mxumg  furore  was  transplanted  to  what  was  then  known 
as  the  "  Silver  Mountain  mines,"  that  town  being  the  center  of  attraction.  In  1862-'63, 
two  daily  lines  of  stages,  with  frequent  "  extras,"  were  required  to  accommodate  the 
lush  into  Alpine  County,  and  Silver  Mountain  became  a  mining  camp  of  from  1,.500  to 
2,000  people.  In  1863-'()4,  the  speculative  bubble  burst,  and  a  gradual  decadence  set  in, 
which  reduced  the  population  in  1868  to  less  than  200.  The  gradual  change  of  the 
mining  center  from  Silver  Mountain,  on  the  edge  of  the  granite  formation,  to  Monitor, 
in  the  midst  of  the  trap  and  porphyry  belt,  continued  to  depopulate  the  former  town, 
till  at  this  time  the  num'ber  hardly  exceeds  30  persons  of  all  ages,  while  Monitor  has 


CONDITION    OF    MINING    INDUSTRY CALIFORNIA.  9B 

steadily  increased  from  a  hamlet  of  a  few  fiimilies  to  a  lively  village  of  some  300  iubabit- 
aiits.  This  town  is  situated  two  miles  east  of  Carson  River,  ou  the  creek  of  the  same 
name,  which  rises  in  the  dividing  range  between  Carson  and  Walker  Rivers.  It  owes 
its  name  to  the  exploit  of  Captain  Ericsson's  "  cheese-box"  in  the  hand-to-hand  contest 
with  the  rebel  ram  Merrimac,  an  event  that  so  electrified  the  country,  and  which  saved 
the  nation  from  a  great  disaster.  So  the  people  named  this  new  mining  camp  Monitor. 
The  deep  canon  of  Monitor  Creek,  being  almost  due  east  and  west  across  the  rock  "for- 
mation" of  the  country,  exposed  the  mineral  ledges  in  numerous  places  between  the 
river  and  town,  and  every  one,  large  or  small,  was  "located"  in  1862-'G:^,  and  most  of 
them  regularly  organized  under  the  general  incorporation  act  of  California.  Without 
capital,  except  muscle,  the  miners  set  vigorously  at  work  in  developing  their  various 
properties  by  shaft  and  tunnel,  levying  sniall  assessments  every  "  now  and  then  ;"  but 
gradually  muscle  gave  up  the  contest,  and,  by  1865-66,  work  on  the  mines  had  almost 
entirely  ceased,  after  some  of  the  tunnels  had  been  run  a  distance  of  1,200  feet  or  more. 

The  most  prominent  "  location,"  in  the  pioneer  Alpine  days,  as  now,  was  the  "  Tar- 
shish."  Its  outcrop  of  porphjry  loon)s  up  in  bold  relief  from  near  the  summit  of  Moni- 
tor Mountain— an  eminence  of  about  1,000  feet  above  the  creek,  ou  its  northerly  side- 
wind runs  southerly,  crossing  the  creek,  and  again  cropping  out  in  massive  proportions, 
when  it  receives  the  name  of  "  Esmeralda,"  and  once  more  shows  its  crests  on  the  east- 
erly slope  of  a  ridge  of  Globe  Mountain.  The  north  side  of  the  canon,  half  a  mile  west- 
erly (from  Monitor  to  Red  Mountain)  is  one  grand  "outburst"  of  mineral  matter,  in 
some  places,  as  ou  that  portion  called  the  Hercules  lode,  rising  several  hundred  feet 
above  the  surface  in  almost  perpendicular  clitfs.  The  "  Tarshish"  has  been  in  course 
of  development— lying  idle  sometimes  a  year  or  more  at  a  time — for  eight  or  nine  years, 
showing  a  degree  of  faith  and  pertinacity  on  the  part  of  its  owners  which  is  now  on  the 
eve  of  a  munificent  reward.  The  ore  is  a  pure  sulphnret  of  silver — silver  glance — 
the  "gangne"  being  often  a  putty-like  kaolin,  but  more  frequently  a  harder  rock  of  the 
same  character.  When  concentrated,  the  ore  assays  from  .$1,000  to  $3,000  per  ton ;  but, 
as  it  comes  from  the  mine,  ranges  from  |50  to  $)200.  The  Tarshish  is  a  New  York  com- 
pany, the  "  Schenectady  Gold  and  Silver  Miniug  Couspany"  being  the  owners ;  and 
Judge  Potter,  of  the  supreme  court  of  the  State,  one  of  its  most  active  aud  efficient 
directors.  Under  the  superintendence  of  M.  Schwerin,  who  has  resided  here  for  three 
years,  the  mine  has*been  steadily  developed,  aud  one  of  the  best  20-stamp  mills  on  the 
Pacific  coast  erected  at  a  cost  of  from  $60,000  to  |75,000  in  coin.  It  is,  as  I  write,  start- 
ing into  operation,  with  good  ore  "  in  sight"  sufficient  to  keep  it  running  night  and  day 
for  at  least  three  years.    The  motive-power  is  a  120-horse  engine. 

The  Monitor  and  Northwestern  is  a  company  organized  under  a  special  act  of  the 
legislature  of  Wisconsin,  with  headquarters  at  Milwaukee.  Its  property  is  located  in 
seVeral  difterent  places  in  the  district.  Their  first  aud  most  largely  developed  claim  is 
on  the  Tarshish  lode,  next  adjoining  the  Schenectady  Company's  mine.  It  is  opened 
by  an  npper  and  lower  tunnel,  connected  by  a  "  winze,"  and  explored  by  drifts  and 
tunnels  of  about  1,500  feet  in  length.  The  lower  level  is  about  90  feet  deeper  than  the 
present  lowest  workings  of  the  Schenectady  Company's  on  the  lode;  aud,  as  the  explo- 
rations progress  to  the  north,  on  the  course  of  the  vein,  furtlier  into  the  heart  of  the 
mountain,  the  quality  and  quantity  of  the  ore  steadily  increase.  The  Monitor  and 
Northwestern  Company  also  own  a  series  of  claims  ou  Red  Mountain,  which  will  be 
opened  by  a  main  tunnel  from  a  point  on  Carson  River,  by  which  great  depth  on  the 
lode  will  be  gained.  They  have  about  2,500  feet  of  tunnel  yet  to  make  before  a  sure 
thing  is  struck,  though  some  very  promising  though  smaller  lodes  will  be  crossed  before. 
If  a  judgment  may  be  hazarded  from  the  "  croppings"  ou  Red  Mountain,  the  body  of 
ore  which  the  main  tunnel  will  open  up  will  equal,  if  not  exceed,  in  extent  aud  value 
the  famous  bonanza  in  the  Crown  Point  and  other  mines  on  the  Comstock.  A  first- 
class  ore-house,  on  the  south  side  of  the  creek,  opposite  the  mouth  of  the  tunnel,  and 
reached  by  a  substantial  trestle  bridge,  has  just  been  completed  at  a  cost  of  oyer  $3,000. 
The  mill  of  this  company  is  a  large  and  convenient  one,  situated  ou  Carson  River,  half  a 
mile  below  the  junction  of  Monitor  Creek,  and  completed  a  month  ago.  Its  capacity 
is  30  tuns,  and  it  is  equipped  with  stamps,  pans,  &c.,  of  well-tried  kinds.  Except  the 
furnace  for  roasting  or  chloridizing  the  ores,  which  is  rather  experimental,  everythiug 
is  first  class.  The  machinery  is  run  by  water,  aud  a  turbine  wheel  is  used.  The  power 
is  ample  for  the  reduction  of  75  tons  per  day,  which  will  be  utilized  as  soon  as  the 
mines  are  jiroperly  opened.  The  mill  was  lately  started  up  to  test  the  fitness  of  the  fur- 
nace to  do  its  work,  and  as  soon  as  a  decision  is  arrived  at  as  to  the  best  method  of 
roasting,  steady  work  will  be  begun,  and  bullion  regularly  shipped.  Such  delays  seeni 
unavoidable  in  almost  every  instance  of  commencing  the  work  of  reduction,  and,  though 
vexatious,  militate  nothing  against  eventual  success.  Very  few  companies  but  have 
had  to  pass  through  the  same  ordeal. 

The  Silver  Glance  is  also  a  Milwaukee  company.  Its  claim  is  next  south  of  the 
Monitor  and  Northwestern,  also  on  the  Tarshish  iWle,  and,  though  only  recently  ex- 
plored with  any  force,  is  developing  some  splendid  ore-bodies.  Being  deeper  than 
either  of  the  other  claims  on  the  same  lode,  the  ore  is  of  a  better  quality.    The  com- 
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pany  have  a  working-fund  stock  sufficient  to  open  up  the  mine  fully,  and  erect 
class  reduction-works,  which  latter  they  propose  to  do  as  soon  as  the  Tarshish 


first- 
ish  and 
Monitor  and  Northwestern  mills  have  proved  what  kind  of  machinery  and  processes 
are  best  adapted  to  the  treatment  of  the  ores. 

Crossing  to  the  south  side  of  Monitor  Creek,  still  upon  the  same  lode — here  called 
the  Esmeralda — are  two  companies  whose  works  .are  in  close  proximity,  and  which 
virtually  are  aiming  to  develop  tlie  same  vein  of  ore.  The  Marion,  by  a  shaft  on  the 
margin  of  the  creek,  so  long  ago  as  1833-64,  was  the  first  to  develop  the  rich  ore  of  the 
Tarshish-Esmeralda  lode.  Ore  was  disclosed  assaying  over  ^3,000  i)er  ton;  but  the 
want  of  pumpiug-machinei"y  and  the  collapse  of  the  mining  excitement  at  about  that 
time  caused  work  to  be  suspended.  The  owners  dispersed,  and  nothing  has  since  been 
done  upon  the  claim.  Tlie  Chicago  and  Detroit — a  San  Francisco  compauj' — have  a 
tunnel  a  little  below  the  Marion,  which  was  run  some  400  feet,  but  failed  to  strike  the 
vein  at  that  distance.  Operations  are  in  abeyance,  probably  to  await  the  develop- 
ments now  making  by  the  Globe  Company  on  the  first  extension  south,  known  as  the 
Worden  property,  which  was  acquired  a  year  or  two  ago. 

The  original  location  of  the  Globe  Company  was  1,000  feet  upon  the  Hercules  lode, 
which  outcrops  in  grand  proportions  on  the  north  side  of  the  creek,  about  1,000  feet 
west  of  the  Tarshish,  and  is  plainly  traceable  up  a  spur  of  Globe  Mountain,  on  the 
south  side,  into  a  still  higher  elevation,  known  as  Mount  America.  Subsequently, 
1,000  additional  feet  on  the  Hercules  and  ^00  feet  on  the  Tarshish-Esmeralda  lode  were 
obtained  by  purchase.  The  Globe's  main  tunnel  was  commenced  in  the  summer  of 
1868,  thougii  the  company  was  incorporated  and  some  work  done  five  years  previously. 
The  initial  point  is  about  1,000  feet  below  the  Chicago  and  Detroit  and  Silver  Glance, 
and  will  intersect  the  lode  not  less  than  80  feet  deeper. 

The  course  of  the  tunnel  is  east  25^  south,  and  is  intended  to  strike  the  lode,  in  a 
distance  of  1,000  feet,  at  a  somewhat  obtuse  angle,  and  not  less  than  400  feet  below  the 
surface,  or  180  feet  deeper  than  the  lowest  level  of  the  Tarshish.  The  tunnel  is  a  sub- 
stantial, well-timbered,  double-track  one ;  is  now  in  840  feet,  and  progressing  at  the  rate 
of  over  .50  feet  per  month.  In  driving  the  main  tunnel  a  vein  of  copper  ore  was  struck 
at  about  500  feet  from  the  mouth,  last  June,  not  more  than  a  hand's  thickness  in  the 
roof,  but  which  increased  to  six  inches  in  the  tioor  of  the  tunnel.  An  inclined  shaft 
below  the  level,  120  feet  deep,  developed  the  vein  from  twelve  to  eighteen  inches  wide, 
of  fine  gray  argentiferous  copper,  assaying  from  28  to  36  per  ci-nt.,  valued  at  the 
"  dump  "  at  from  $60  to  $75  per  ton  for  the  copper,  and  120  per  ton  for  the  silver.  The 
large  outcrops  on  the  north  seem  to  be  converging  to  a  common  center  in  Globe 
Mountain  and  Mount  America,  and  there  can  be  no  reasonable  doubt  that  the  veins 
unite,  forming  a  lode  of  great  width  and  of  high-grade  ore,  within  the  limits  of  the 
Globe  Company's  ground.  The  continuity  of  the  Tarshish-Esmeralda  lode,  and  the 
quality  of  its  ore,  have  been  proved  to  within  1,000  feet  of  the  Globe  claim,  and  the 
outcrop  upon  the  latter  indicates  that  the  lode  extends  southerly  a  great  distance.  The 
mill  of  the  Globe  Company  is  a  substantial  building,  and,  when  fully  equipped,  will 
have  a  capacity  of  forty  tons  per  day.  It  is  located  one  hundred  yards  below  the 
mouth  of  the  tunnel,  and  the  ore  is  run  direct  to  the  crushers,  saving  the  heavy  ex- 
pense of  haulers,  which  is  necessary  at  most  of  the  mines.  In  addition  to  the  main 
tunnel,  some  700  feet  of  "  drifts"  for  exploration  have  been  made.  The  fact  that  there 
is  a  ready  market  for  all  the  copper  ore  that  can  be  raised,  for  the  manufacture  of  sul- 
phate of  copper,  (blue-s*^one,)  gives  great  value  to  this  development  in  the  Globe 
property.  This  chemical  is  used  largely  in  the  amalgamation  of  silver  ores,  and  the 
demand  for  it  is  rapidly  increasing. 

In  Monitor  district  are  many  undeveloped  lodes,  that  only  require  capital  to  make 
them  as  valuable  as  the  best;  while  in  Silver  Mountain  and  Scandinavian  districts, 
as  well  as  in  Alpine  and  Eaymond,  are  numerous  others,  more  or  less  opened.  The 
I  X  L  was  one  of  the  noted 'mines  of  Alpine  County  so  long  ago  as  186.5,  when  it  pro- 
duced a  considerable  amount  of  bullion.  The  Buckeye,  now  owned  by  an  English 
company,  and  called  the  Exchequer,  has  developed  very  high-grade  ore.  This  company 
own  a  mill  on  Silver  Creek,  near  the  town  of  Silver  Mounlain  ;  but,  having  been  built 
six  or  eight  years  ago,  it  is  not  up  to  ihe  ]!resent  condition  of  ore-reduction  for  profit- 
able work.  It  is  intended  to  erect  a  new  mill  this  season,  with  all  the  modern  improve- 
ments. The  Sovereign,  a  new  English  company,  reorganized  from  the  Imperial,  will 
Boon  recommence  work.  The  former  company  ran  a  tunnel  soma  1,800  feet,  start- 
ing from  Carson  Kiver,  and  its  course  is  across  all  the  developed  lodes  of  the  district, 
including  the  Hercules  and  Tarshish,  and  must  eventually  become  a  productive  prop- 
erty. Across  Carson  River,  opposite  the  month  of  Monitor  Creek,  is  the  Mount  Bullion 
Company,  with  a  tunnel  already  2,000  feet  in  length,  and  still  pegging  away  in. the 
hard  rock,  full  of  confidence  in  future  results. 

Good  Hope  mine,  also  on  the  west  bank  of  the  Carson,  several  miles  below  Bulliona, 
has  been  developed  by  a  tunnel  over  600  feet  in  length,  disclosing  a  large  body  of  low- 
grade  ore,  assaving  from  $12  to  $17  per  ton.  It  is  capable  of  supplying  fifty  tons  per 
day,  but  has  not  been  dee.ncd  of  much  value  hitherto,  owing  to  the  impossibility  of 
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reduciug  that  qiuility  of  ore  prolitably.  The  improvements  iu  metallurgy  of  the  past 
two  years  make  this  a  valuable  property.  Mr.  Thornton,  the  present  owner,  has  placed 
one-half  the  mine  on  the  Loudou  market  at  $75,000  for  a  working  capital,  negotia- 
tions being  carried  on  through  an  inllnential  San  Francisco  house. 

Though  the  mines  of  Alpiue  have  been  overshadowed  by  their  near  neighbor,  the 
Comstock,  upon  which  all  the  capital  and  influence  of  Sau  Francisco  that  could  be 
applied  were  profusely  lavished,  yet  their  developments  thus  far  have  proved  them  to 
contain  ore  of  a  better  grade  than  ever  was  shown  in  the  Comstock  mines,  even  in 
those  now  worth  tens  of  millions  of  dollars  in  the  market.  Nor  have  I  any  doubt  but 
that  Monitor  contains  silver  lodes  that  will  lead  iu  extent  and  richness  any  now  known 
iu  the  mining  regions  of  the  Pacific.  Where  a  thousand  dollars  have  been  expended 
in  development  here,  a  hundred  times  that  amount  have  been  invested  in  the  Couistock. 
In  no  part  of  California,  and  certainly  not  in  Nevada,  can  be  found  the  facilities  for 
cheap  exploitation  of  ore  as  here,  with  wood  and  water  without  limit. 

Parallel  with  the  silver  lodes  of  the  mineral  belt,  and  often  in  close  proximity  to 
them,  as  in  the  Globe  mine,  are  found  copper-veins  of  tine  quality.  The  Morning  Star 
is  situated  two  miles  to  the  north,  and  east  of  Monitor,  in  the  Great  Mogul  district.  It 
was  developed  six  or  seven  years  ago,  and  some  hundreds  of  tons  of  good  copper  ore 
raised;  but  at  that  time  there  was  no  method  by  which  the  ore  could  be  profitably 
secured,  or  a  market  found  for  it.  The  ore  is  highly  argentiferous.  A  tunnel  of  1,000 
feet  intersects  the  lode;  and  a  shaft,  with  hoistiug-works,  was  completed  two  years 
ago.  It  is  owned  by  a  Sau  Francisco  company,  who  have  let  the  mine  lie  idle  for  some 
time,  awaiting  the  developments  elsewhere  to  oi^eu  a  method  of  profitable  treatment' 
of  the  ores. 

The  Leviathan  mine  is  about  sis  miles  northeasterly  from  Monitor.  It  was  opened 
in  1864,  as  a  gold  and  silver  mine,  the  croppings  being  metamoi-phic  saudstoue,  im- 
pregnated with  red  oxide  of  iron,  resembling  quartz.  The  tunnel  at  350  feet  found  no 
gold  or  silver,  audthe  mine  was  abaudoued,  the  copper  fouud  instead  having  no  value 
at  the  time.  In  1869,  Mr.  Dorsett,  an  English  gentleman,  purchased  the  property,  and 
has  since  worked  it  regularly  for  copper,  haviug  taken  out  some  $25,000  in  value  iu 
the  course  of  opening  out  the  mine  up  to  the  jiresent  time.  Two  tunnels,  17G  feet 
ai^art,  have  been  run  into  the  sandstone,' which  is  over  200  feet  iu  thickness,  and  a 
third  is  about  to  be  started.  There  are  from  two  thousand  to  three  thousand  tons  iu 
sight,  growing  better  the  further  it  is  opened.  The  ore  is  a  red  oxide  and  carbonate, 
entirely  free  from  sulphur  ;  the  latter  mineral  underlying  the  lode  iu  a  nearly  pure 
crystalline  form.  The  Leviathan  is  under  the  management  of  Professor  W.  T.  Kickard, 
now  the  assayer  and  metallurgist  of  the  Tarshish. 

The  copper  ore  of  the  Globe  mine  is  yellow  sulphuret  in  the  upper  portion  of  the 
lode,  changing  to  peacock  in  depth,  and  the  latter  giving  way  to  a  fine  quality  of 
antimonial,  argentiferous,  gray  ore.  Experts  v/ho  have  visited  Alpine  say  the  Globe 
copper  is  the  fiuest  they  have  ever  seen  on  this  coast.  Its  percentage  is  from  2d  to  36 
for  the  gray  variety,  and  with  depth  increases  in  silver-bearing.  Steam  pumping  and 
hoisting  works  were  erected  on  the  lode  last  fall.  The  recent  large  advance  in  the 
Eastern  and  European  prices  for  metallic  copper  gives  additional  value  to  this  vein,  as 
the  facilities  for  reduction  are  of  a  superior  character. 

THE   CENl'EAL   MINING  REGION. 

The  central  miuing"  region  of  California  contains  the  most  productive 
and  important  districts  in  the  State,  both  quartz  and  gravel,  and  em- 
braces the  counties  of  El  Dorado,  Placer,  Nevada,  Yuba,  Sierra,  and 
Butte.  Within  these  counties  are  found  the  rich  quartz  mines  of  Grass 
Valley  and  Auburn,  the  deep  placers  of  Yuba,  Nevada,  and  Placer 
Counties,  and  the  drift-diggings  of  Sierra  County  and  of  Porest  Ilill  and 
vicinity. 

The  country  difl'ers  materially  in  its  topographical  and  geological  feat- 
ures from  that  described  under  the  heading  of  "  soutbern  mines." 
The  streams  are  larger,  the  mountains  higher,  and  the  canons  deeper 
and  more  abrupt.  The  ancient  channels  are  wider,  and  tbe  detrital 
matter  covers  a  larger  area  and  is  deeper.  As  iu  the  southern  mines, 
surfoce  and  river  miuing  is  no  longer  a  source  of  profit  for  white  meu, 
and  has  been  abandoned  to  the  Chinese,  who  are  yet  found  on  some  of 
the  rivers  mining  with  "long-torn"  and  rocker.  Quartz  raining  has  be- 
come the  principal  mining  interest,  while  the  deep  placers  have  at- 
tracted the  attention  of  capitalists,  large  tracts  of  valuable  ground 
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having  passed  into  the  hands  of  English  companies.  This  class  of 
mines  was  fully  described  in  the  report  for  1871,  and  will  not  be  alluded 
to  here  except  to  note  the  progress  of  some  large  operations. 

EL  DORADO   COUNTY. 

This  county  has  an  area  of  nearly  2,000  miles,  a  great  portion  of 
which  is  or  has  been  auriferous.  It  was  in  this  county  that  gold  was 
discovered  on  the  19th  of  January,  1818.  The  auriferous  gravel  de- 
posits are  far  from  exhausted ;  in  fact,  in  many  j)ortions  of  the  county 
they  are  almost  untouched,  on  account  of  the  scarcity  of  water.  The 
county  has  90(3  miles  of  mining  ditches,  but  the  amount  of  w^ter  sup- 
plied is  entirely  disproportioned  to  the  length  of  ditches.*  This  scarcity 
of  water  will  soon  be  remedied  by  a  great  enterprise  now  being  carried 
on  by  the  California  Water  Company.  This  company  will  take  their 
water-supply  from  the  head  of  the  South  Fork  of  the  Middle  Fork  of  the 
American  Eiver,  and  a  system  of  lakes  situated  at  an  elevation  of  about 
5,600  feet  in  the  Sierras,  on  the  divides  between  the  various  tributaries 
of  the  American.  It  is  estimated  that  the  whole  area  of  these  lakes 
and  the  artificial  reservoirs  in  process  of  construction  will  be  143,202,000 
square  feet,  exclusive  of  the  Rubicon  River,  which  flows  5,000  inches  of 
water  in  the  dryest  season.  These  strefims  and  lakes  will  give  an  un- 
failing supply  of  from  30,000  to  45,000  inches  daily,  under  a  pressure  of 
six  inches,  (miners'  measurement.)  The  completion  of  this  great  work 
(which  is  also  intended  to  furnish  water  for  irrigation  in  the  valleys, 
and  probably  supply  some  of  the  cities)  will  in  a  great  measure  revive 
the  early  prosperity  of  El  Dorado  County  and  make  it  one  of  tlie  fore- 
most in  the  yield  of  gold. 

I  am  indebted  to  Mr.  W.  A.  Goodyear,  one  of  Professor  Whitney's 
assistants,  who  has  spent  several  months  in  El  Dorado  County  in  the 
prosecution  of  investigations  for  the  State  geological  survey,  for  the  fol- 
lowing article  on  the  gravel-deposits  of  this  region : 

The  gravel-hills  of  Plaeerville. — Those  who  are  well  acquainted  with  the  character  of 
tliis  section  of  the  country,  will  find  nothing  new  or  strange  in  the  remark  that  the 
ancient  auriferous  gravel-deposits,  scattered  over  the  hills  in  the  vicinity  of  Plaeerville, 
form  a  very  interesting  field  of  study  for  the  geologist,  as  well  as  a  valuable  and  exten- 
sive field  of  work  for  the  miner.  Speaking  generally,  the  hills  in  which  these  deposits 
occur  may  be  said  to  sweep  in  a  graceful  and  almost  semicircular  curve  of  three  or 
four  miles'  radius  around  the  head  of  Hangtown  Creek,  this  curve  being  convex  toward 
the  east,  while  its  two  arms,  or  branches,  extending  westward  to  points  nearly  oppo- 
site the  town  of  Phicerville  itself,  form,  one  of  them,  on  the  north,  the  dividing  ridge 
between  Hangtown  Creek  and  the  South  Fork  of  the  American  Eiver,  and  the  other, 
on  the  south,  the  ridge  between  Hangtown  Creek  and  Weber  Creek. 

The  structure  of  the  banks  which  enter  into  the  formation  of  this  extensive  gravel- 
runge  is  varied  and  complex,  and  many  of  the  questions  which  they  present  relative 
to  their  origin,  the  exact  mode  of  their  formation,  and  the  distribution  of  the  gold 
which  they  contain,  are  intricate  and  difficult  to  solve.  A  detailed  description  of 
them  would  be  useless  here,  as  it  would  require  much  space,  and  would  involve  little 
that  is  new  to  those  who  are  already  acquainted  with  the  ground,  while  to  those  who 
are  not  it  might  prove  uninteresting,  if  not  unintelligi!)le. 

Three  weeks  of  diligent  labor  expended  by  the  writer  in  a  careful  and  detailed  inves- 
tigation of  these  deposits  for  the  State  geological  survey  of  California,  have,  however, 
develoi)ed  some  points  which  it  is  believed  will  be  of  general  interest,  and  which  it  is 
the  purpose  of  this  article  to  communicate. 

First.  As  to  the  quantity  of  gravel  here  exposed.  No  attempt  has  yet  been  made 
to  form  any  definite  estimate  of  the  number  of  cubic  yards  of  gra\el  wliich  these  hills 
contain,  and  which  is  so  situated  as  to  be  capable  of  being  worked  bj-  hydraulic  pro- 
cess if  water  were  available  in  sufficient  quantity  aud  under  proper  couditions.  From 
the  nature  of  the  case,  moreover,  the  hills  being  irregular  in  form  and  outline,  and  the 

« 

*  See  table  of  mining  ditches  from  surveyor  general's  report,  aiifc. 
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<list.ribution  of  gravel  iu  them  being  also  irregular,  it  is  impossible  to  make  any  close 
estimates  of  this  nature  without  full  topographical  surveys  of  the  ground  where  the 
gravel  lies.  And  even  if  such  surveys  had  been  accurately  made,  and  their  results 
Avere  already  at  hand,  although  they  would  give  the  correct  volume  of  the  ground  so 
measured,  yet  there  would  be  another  large  element  of  uncertainty  in  the  results,  due 
to  the  ever-varying  ratio  which  exists  in  ditferent  liiUs,  and  even  in  different  parts  of 
the  same  hill,  between  tlie  volume  of  the  gravel  itself  and  that  of  the  volcanic  matter 
wliich  is  sometimes  to  a  certain  extent  intermingled  with  it,  and  which  often  overlies 
it  in  heavy  masses.  The  quantity  available  here  for  hydraulic  purposes  has  often, 
doubtless," been  greatly  overestimated."  It  is  perfectly  safe,  however,  to  say  that  this 
quantity  is  great,  amounting,  in  the  aggregate,  to  many  millions  of  cubic  yards,  and 
to  a  quantity  nnich  greater  than  is  concentrated  within  any  given  area  of  equal  ex- 
tent at  any  point  between  liere  and  the  North  Fork  of  the  American  River. 

Much  of  this  ground  would  require,  however,  in  order  to  be  worked  with  profit, 
that  the  water  should  l)e  delivered  at  a  higher  level,  and  iu  much  larger  quantities,  and 
probably,  in  a  good  many  cases,  at  somewhat  lower  prices  than  can  be  done  by  the 
present  South  Fork  Canal  Company.  There  is  no  doubt  that  the  construction  of  a  new 
canal  which  should  be  capable  of  meeting  the  above  demands,  would  do  more  than  any 
other  one  thing  can  do  towards  I'euovating  the  somewhat  waning  prosperity  of  the 
town  of  Placerville.  One  peculiar  feature  in  the  chai'acter  of  the  gravel  formations  in 
this  vicinity  is  the  presence  of  such  immense  quantities  of  a  true  volcanic  gravel,  so 
well  known  to  the  miners  here  under  tlie  local  name  of  "mountain  gravel."  Ninety- 
nine  per  cent,  of  all  the  pebbles  and  bowlders  which  it  contains,  and  probably  more 
than  ninety  per  cent,  of  its  whole  mass,  consists  of  matter  which  is  volcanic  in  its  origin. 
Yet  the  material  is  a  perfect  gravel,  and  its  pebbles  are  as  smoothly  and  perfectly 
rounded  by  water  as  tlie  pebbles  of  any  bank  of  auriferous  metamorphic  gravel  in  the 
State.  This  material  forms  the  whole  of  the  long  face  of  bank  exposed  along  the 
northern  side  of  Hangtown  Hill  to  the  west  of  Oregon  Point,  nearly  all  theyiipijer  por- 
tion and  fully  half  the  height  of  the  present  face  of  th.e  bank  in  the  Excelsior  claim  at 
Coon  Hill,  almost  the  total  height  of  the  central  portion  of  the  bank  in  tho  Webber 
claim  a  short  distance  east  of  the  Excelsior,  a  large  portion  of  Webber  Hill  between 
Chili  Ravine  and  Webber  Creek,  and  may  be  found  at  intervals  for  a  considerable 
distance  to  the  east  along  the  southern  slope  of  the  hills  facing  Webber  Creek. 
It  also  occurs  in  large  qunntity  at  Indian  Hill,  in  Negro  Hill,  and  iu  the  spur  running 
back  from  White  Rock  Point,  and  in  smaller  quantities  at  numerous  other  localities. 
It  is  rarely  cemented  together  with  any  firmness,  but  generally  works  very  easy  under 
the  pipe. 

Another  point  in  connection  Avith  this  volcanic  gravel,  of  no  less  interest  to  the 
geologist  than  to  the  miner,  is  the  fact  that  it  contains  fine  gold,  distributed  appar- 
ently through  its  whole  mass,  even  where  it  is  seventy-five  feet  or  more  in  thickness ; 
aud  this,  too,  not  in  inappreciable  quantity,  but  in  sufficient  quantity,  so  that  at 
various  localities  where  large  heads  of  Avater  haA^e  been  used,  it  has  paid  "  Avages  and 
water-money"  for  piping  it  olF,  even  at  present  high  prices  for  Avater.  This  fact, 
taken  in  connection  Avith  tho  occasional  pebbles  of  quartz  and  metamorphic  rocks 
which  are  sparsely  distributed  through  it,  proves  that  the  stream  which  brought  it 
here,  though  flowing  mainly  at  the  time  over  A-olcanic  matter,  nevertheless  at  some 
point  of  its  course  flowed  OA^er  the  naked  bed-rock,  or  else  over  or  thi'ough  beds  of 
prcA'iously  deposited  auriferous  graA'el,  from  Avhich  it  gathered  this  fine  gold. 
Besides  this  A'olcanic  graA'el,  and  thu  metamorphic,  or  true  auriferous  gravel,  there  are 
two  other  Avell-marked  substances  Avhich  play  a  large  part  in  the  formation  of  these 
hills,  both  of  which  are  A'olcanic  in  origin.  They  are  locally  known  by  tho  miners 
here  under  the  names  respectively  of  "black  lava,"  and  "white  lava,"  or  "white 
cement."  It  may  bo  noted  here,  lioweA'er,  that  the  term  "lava,"  without  further 
modification  or  explanation,  is  not  strictly  applicable  to  either  of  these  substances ; 
for  though  almost  exclusively  composed  of  A"olcauic'  matter,  they  are  not  entirely  so, 
and  furthermore  they  have  never  reached  here  in  the  condition  of  "  lava  flows,"  i.  e., 
of  streams  of  volcanic  matter  rendered  liquid  by  heat,  aud  flowing  iu  this  condition 
over  the  country;  but,  on  the  contrary,  they  have  both  of  them  been  brought  and  dis- 
tributed'here  iu  the  solitl  state  in  the  condition  of  broken  and  more  or  less  angular 
fragments  and  comminuted  particles,  and  chiefly,  if  not  entirely,  by  the  agency  of 
water.  The  "Avhito  laA^a"  has  furnished  the  stone  Avhich  has  been  employed  as  a 
building  material  for  many  of  the  houses  and  stores  of  PlacerAille.  It  is  a  consoli- 
dated mass  of  moderately  fine-grained  and  nearly  Avhito  A'olcanic  sand  and  ash, 
almost  entirely  free  from  pebbles  or  larger  fragments  of  any  kind,  although  it  does 
occasionally  contain  very  small  ayd  more  or  less  water-worn  pebbles  of  quartz  and 
slate-rock.  It  generally  contains  more  or  less  mica,  distributed  through  it  in  black, 
shining  scales.  Its  grit  is  A-ery  sharp,  and  its  surface  is  generally  quite  harsh  to  the 
feel.  Its  localities  are  very  numerous,  and  it  often  occurs  in  isolated  i)atches  of  A^ciy 
irregular  extent  and  outline,  scattered  all  through  this  range  of  graA'el- hills.  At  somo 
points  it  occurs  in  very  heaA  y  masses,  as  in  the  south  side  of  Webber  Hill,  and  near  tho 

H.  Ex.  211 7  ^ 
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flume  at  the  head  of  Cedar  Raviue,  also  at  Prospect  I'hit.  and  especially  near  the  toll- 
house, just  above  Smith's  Flat,  and  in  the  hij>h  bluff  overlooking  the  road  just  above 
the  toll-house.  At  this  latter  poiut  its  vertical  thickness  is  probably  more  than  200 
feet.  It  varies  greatly  in  hardness  at  different  localities,  being  sometimes  so  hard  as  to 
ring  like  steel  when  struck  with  the  hammer,  and  again  so  soft  as  to  resemble  an 
ordinary  sand-bed.  The  quality  used  as  a  building  material  dresses  easily  and  well, 
both  with  the  hammer  and  chisel,  and  makes  a  very  fair  quality  of  building-stone  for 
this  climate.  It  is  not,  however,  particularly  handsome,  owing  to  the  dinginess  of  its 
color,  which  is  also  in  general  more  or  less  irregularly  stained  with  yellow,  due  to  the 
presence  of  a  little  free  oxide  of  iron.  Its  internal  character  and  texture  exliibit 
plenty  of  evidence  that  it  was  originally  deposited  here  in  the  character  of  loose 
volcanic  sand,  which  has  since  become  more  or  less  perfectly  consolidated  into  a  rock. 

The  physical  characteristics  and  appearance  of  the  "  black  lava"  are  entirely 
different  from  those  of  the  "  white  lava."  Instead  of  being  white,  like  the  latter,  its 
general  color  (when  not  stained  red  by  decomposition  and  higher  oxidation  of  the 
protoxide  and  the  magnetic  oxide  of  iron  which  it  contains)  ranges  from  an  ashy  or 
leaden  hue  to  a  dark  iron  gray.  In  texture  it  is  generally  a  well-defined  breccia, 
consisting  chiefly  of  angular  fragments  of  all  sizes  and  shapes,  from  the  almost 
impalpably  fine  i)articles  which  make  up  the  matrix  in  which  the  lai'ger  fragment*  are 
imbedded,  up  to  blocks  of  several  tons  in  weight,  the  whole  mass  being  oftener  than 
otherwise,  in  this  vicinity,  firmly  cemented  together  into  a  hard  and  stubborn  rock. 
A  certain  proportion  of  the  bowlders  which  it  contains  are  more  or  less  rounded  by 
the  action  of  water.  Bnt  its  general  condition  might  be  very  aptly  illustrated  by 
taking  a  mass  of  mortar  and  stirring  into  it  as  large  a  quantity  of  brickbats  and 
irregular  broken  bits  of  stone  as  it  could  hold,  and  then  allowing  it  to  set  and  harden  ; 
the  chief  difference  being  that  in  the  case  of  the  "  black  lava,"  the  mortar,  as  well  as  the 
stones  which  fill  it,  are  composed  almost  entirely  of  broken  and  comminuted  volcanic 
rocks.  When  this  "black  lava"  is  hard,  and  overlies  in  any  considerable  thickness  the 
auriferous  gravel,  it  forms,  of  course,  a  complete  obstacle  to  the  profitable  working  of 
the  bank  by  hydraulic  means.  Twenty  or  twenty-five  feet  of  this  stuff'  on  the  top  of 
a  bed  of  gravel,  if  as  hard  as  it  is  at  numerous  points  in  this  vicinity,  are  enough  to 
jjrevent  all  profitable  working  of  the  bank  by  hydraulic,  imless  the  gravel  beneath  is 
uncommonly  rich,  or  else,  being  only  moderately  rich,  the  bank  is  very  deep  and  easily 
worked  when  once  uncovered. 

One  of  the  best  opportunities  in  this  vicinity  for  studying  the  character  of  the 
•'black  lava,"  as  Avell  as  one  of  the  best  illustrations  of  the  working  of  the  bank 
under  difiQculties  and  disadvantages,  is  in  the  Oldtield  and  Rocky  Mountain  claims,  at 
Negro  Hill.  In  the  Oldfield  claim,  now  owned  and  worked  by  the  Chinese,  the  "  black 
lava"  forms  a  capping  from  20  to  30  feet  thick  over  the  gravel,  and  so  hard  that 
every  pound  of  it  has  to  be  blasted,  and  most  of  it  broken  up  into  fragments  small 
enough  to  be  handled,  either  by  hand  or  with  the  derrick,  and  thus  removed  before  the 
gravel  under  it  can  be  worked.  Sometimes,  however,  if  undermined,  a  crack  Mill  open 
from  top  to  bottom  through  this  capping,  at  some  little  distance  back  from  the  lace  of 
the  bank,  and  the  huge  block  so  formed  will  topple  over  and  roll  down  into  the  claim. 
Enormous  blocks  of  this  kind,  which  have  happened  to  lodge  in  such  positions  that 
they  could  be  worked  around,  instead  of  broken  up  and  removed,  cover  a  large 
'ijortion  of  the  area  already  worked  off'  in  this  claim.  Some  of  these  blocks  are  many 
hundreds  of  tons  in  weight.  One  of  the  largest  of  them  was  measured,  and  f(mnd  to 
be  55  feet  in  length,  Avhile  in  no  direction  through  the  center  was  its  diameter  less 
than  25  feet.  Its  volume  must  be  very  nearly  equivalent  to,  if  it  does  not  exceed 
that  of  a  solid  cube,  and  its  weight  somewhere  in  the  vicinity  of  two  thousand  tons. 
They  do  no  heavy  blasting  here,  t.  e.,  they  move  but  little  rock  at  a  time,  and  all  the 
work  is  done  by  hand  with  the  assistance  of  a  single  derrick  and  a  small  hydraulic 
pipe  to  wash  the  gravel  after  the  cajiping  is  removed.  It  is  not  difficult  to  under- 
stand that  the  gravel  must  be  rich  which  will  pay  even  the  Chinese  for  working  it 
under  such  disadvantages,  and  in  the  face  of  such  an  obstacle. 

With  refei-ence  to  gravel-channels,  I  have  no  doubt  that  the  opinions  of  well-informed 
practical  miners  here,  so  far  as  they  go,  with  respect  to  the  existence  of  anything  like 
distinct  or  well-defined  channels,  are  very  near  the  truth.  It  is  extremely  probable, 
for  example,  that  the  yellow  gravel  which  forms  the  lower  portion  of  the  bank  at  Coon 
Hill,  the  banks  a  short  distance  east  of  Dickerhoft''s  mill,  on  the  south  side  of  Cedar  Ra- 
vine, and  the  deep  yellow  gravel  in  Big  and  Little  Spanish  Hills,  are  all  portions  of 
what  was  once  a  continuous  channel,  and  the  work  of  the  same  stream.  And  it  is 
more  than  probable  that  a  deep,  continuous  channel,  known  here  as  the  "  blue  lead," 
extends  from  White  Rock  in  a  general  southerly  direction,  beneath  Dirty  Flat  and  the 
two  intervening  ridges,  to  the  extreme  south  end  of  Smith's  Flat.  But  whether  this 
channel  from  there  on  continues  its  general  southerly  course,  coming  out  on  the  AVob- 
ber  Creek  side  at  or  in  the  vicinity  of  old  Try  Again  tunnel,  or  whether  it  makes  a  sharp 
bend  to  the  southward  and  passes  under  Prospect  Flat,  is  a  question  impossible  to 
answer  with  certainty  until  developments  shall  have  been  pushed  further  undergrounds 
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There  is  a  remarkable  similarity,  not  only  in  the  character  and  appearance  of  the  gravel, 
and  the  form  of  the  channel  so  far  as  yet  worked  at  Smith's  Flat,  and  at  Prospect  Flat, 
but  also  in  the  general  character  and  structure  of  the  two  flats  themselves.  Moreover, 
the  apparent  direction  of  the  channel  at  Prospect  Flat  is  southwesterlj',  which  is  its 
proper  direction  in  case  it  should  connect  above  with  the  Smith's  Flat  channel.  But 
there  is  plenty  of  fall  between  Smith's  Flat  and  the  Try  Again  tunnel  to  allow  of  a 
good  grade  in  this  direction,  as  well  as  in  the  direction  of  Prospect  Flat.  And  as  all 
work  at  the  Try  Again  tunnel  was  long  since  abandoned,  I  do  not  know  the  precise 
character  of  the  gravel,  or  the  appearance  of  the  channel  there,  or  what  further  evi- 
dence there  may  have  been  in  favor  of  its  being  the  same  as  the  Smith's  Flat  channel. 
The  question  may  very  naturally  be  aSked,  whence  came  the  enormous  quantities  of 
volcanic  matter  which  are  spread  so  far  and  wide  over  the  country,  and  cover  so  great 
a  portion  of  the  western  slope  of  the  Sierra  Nevada  ?  The  answer  is  that  they  came 
from  higher  up  in  the  mountains,  having  had  their  origin  in  the  great  belt  of  volcanic 
action,  whose  tremendous  throes  once  shook  the  mountains  for  hundreds  of  miles 
along  the  line,  and  in  the  near  vicinity  of  the  present  summit  of  the  range,  but  which 
did  not,  as  a  general  thing,  exteud  very  iar  down  its  western  flank.  There  is  not  a 
particle  of  evidence  that  there  has  ever  been  any  volcauic  action  within  many  miles  of 
Placerville.  The  volcauic  matter  here  has  traveled  far,  and  is,  generally  speakiu"'-, 
more  recent  in  its  origin  and  deposition  than  the  auriferous  gravel. 

Tlie  following  contribution  from  Mr.  E.  N.  Strout,  of  Placerville,  is  a 
description,  in  detail,  of  the  section  of  country  referred  to  by  Mr.  W. 
A.  Goodyear  in  bis  paper  on  the  gravel- deposits  of  Placerville: 

The  district  described  below  is  near  the  center  of  El  Dorado  County,  and  comprises 
about  sixty  square  miles,  in  all  of  which  more  or  less  gold  can  be  extracted  from  the 
earth.  This  tract  is  bounded  on  the  north  by  the  South  Fork  of  the  American  River 
on  the  east  by  land  covered  with  timber,  on  the  south  and  west  by  Weber  Creek' 
which  forms  a  junction  with  the  South  Fork  of  the  American  River.  Within  these 
boundaries,  at  Coloma,  gold  was  discovered  by  J.  W.  Marshal  and  others  in  the  winter 
of  1848. 

Commencing  at  the  junction  of  Weber  Creek  and  the  American  River,  ruunijig  east 
seven  or  eight  miles,  iucluding  Gold  and  Bald  Hills,  there  are  several  hundred  acres  of 
placer  or  surface-ground  that  would  pay  well  to  work  if  water  could  be  obtained  for 
that  purpose.  Bald  Hill  is  a  gravel-basin,  rich  in  gold,  as  gravel  taken  from  a  shaft 
which  has  been  sunk  as  deep  as  the  water  would  allow,  has  fully  demonstrated.  This 
hill  will  eventually  be  worked  by  machinery.  Bank-diggings  are  worked  alou"-  the 
ravines  on  the  sides  of  Bald  Hill  with  success. 

The  Falls  Mining  Company,  situated  on  Weber  Creek,  near  Cold  Springs,  has  for 
several  years  past  averaged  from  $13,000  to  |;18,000  per  annum.  This  company  cut 
through  granite  rock  for  a  long  distance  to  drain  their  claim  and  give  fall  to  theii' 
flume,  which  is  nearly  a  mile  in  length.  The  first  cost  of  construction  was  over  thirty 
thousand  dollars.  The  company  have  yet  several  years  of  work  on  this  claim.  There 
are  bank  aud  bar  diggings  along  the  creeks  and  rivers,  which  frequently  pay  large 
sums  to  the  owners,  but  they  are  mostly  worked  by  Chinamen,  and  therefore  it  is  im- 
possible to  obtain  a  correct  account  of  the  amouut  taken  out. 

The  most  important  mining  ground  within  this  district  is  a  gravel-hill  or  ridge,  and 
its  spurs  and  offshoots,  commencing  at  the  lower  or  west  end  of  the  city  of  Placerville, 
on  Hangtown  Creek,  rising  to  the  height  of  some  three  hundred  feet,  running  a  south- 
southeasterly  course  to  near  Weber  Creek,  whence  it  swings  to  the  eastward,  thence 
north-northwest,  finally  veering  to  the  west,  and  terminating  at  Reservoir  Hill,  on 
the  bank  of  the  American  River,  more  than  1,200  feet  above  its  bed. 

This  ridge  is  more  than  ten  miles  in  length,  and  with  its  spurs,  oifshoots,  aud  flats, 
will  average  a  mile  in  width.  It  is  composed  of  bine  and  reddish  gravel,  fi-om  six 
inches  to  twenty  feet  thick,  which  is  found  at  a  depth  of  about  100  feet  below  the 
suriace.  A  small  portioa  of  this  ridge  is  covered  with  a  thin  stratum  of  lava,  or 
volcanic  rock,  under  which,  in  most  places,  there  is  a  layer  of  rich  pay-gravel.  More 
or  less  gold  can  bo  obtained  from  all  the  earth,  but  as  a  general  thing  not  in  sufficient 
quantities  to  pay  for  working,  but  it  is  generally  washed  in  connection  with  the  scravel 
tonnd  on  the  bed-rock. 

Coonhollow  Hill  is  a  spur  that  puts  out  towards  the  west  from  the  main  ridge,  and 
^'i  P°f .,,  1  "chest  claims  in  the  State.  Siuce  1852  some  forty  acres  of  the  point  of 
this  hill  have  been  mined,  and  the  lowest  estimate  given  by  those  who  have  been  on 
the  ground  during  the  time  is  that  there  has  been  mined  out  more  than  five  million 
dollars,  averaging  about  three  dollars  per  cubic  yard.  It  was  first  drifted  and  then 
worketl  by  hydraulic  pipe. 

.  '^?®#I°"°*^^  "^^'^  worked,  and  next  adjoining  that  which  has  been  worked,  to  the  ex- 
tent of  forty  acres,  is  now  owned  by  Hunt,  Aldorson  &.  Co.,  aud  is  known  as  the  Ex- 
celsior mining  claim,  but  little  of  which  has  been  drifted,  most  of  it  having  been  pros- 
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pected  by  shafts,  aud  is  known  to  be  as  rich  as  that  already  worked.  The  Excelsior 
claim  has  yielded  a  large  amount  in  the  last  year,  working  only  a  portion  of  the  time, 
when  water  could  be  obtained,  the  owners  being  reticent  as  to  the  amount  taken  out. 
A  large  amount  still  remains  on  the  bed-rock  not  cleaned  up. 

Weber  «&  Co.  claim  about  twenty  acres  adjoining  the  Excelsior,  going  toward  the 
cast ;  worked  by  hydraulic  pipe,  but,  for  the  want  of  water,  little  has  b«eu  done  on  it 
for  several  months. 

Next  adjoining  is  the  claim  of  Autone  &  Co.  ;  hydraulic  ground.  They  own  ten  acres 
of  good  mineral  ground  but  little  worked. 

Then  comes  the  Green  Mountain  Company,  which  claims  100  acres.  This  company 
have  run  a  tunnel  1,800  feet,  and  have  lately  found  pay-gravel.  Ames  &.  Co.  are  the 
owners. 

J.  Jefters  &  Co.  are  next  in  line,  and  own  about  twenty  acres,  drift  claim,  which  pays 
about  five  dollars  per  day  to  the  band.  With  water  it  could  be  made  a  fine  hydraulic 
olaim. 

T.  Hardey  has  ten  acres,  worked  by  hydraulic ;  pays  about  the  same  per  man  as 
Jeffers. 

J.  Williams,  ten  acres,  about  the  same  as  the  two  last  mentioned. 

Hall  &  Stewart's  claim,  thirty  acres,  have  a  10-stamp  mill ;  water-power.  An 
excellent  claim,  but,  for  the  want  of  water,  has  not  been  worked  for  the  last  year. 

Many  other  claims  along  the  soutli  and  west  side  of  the  ridge  are  located,  but  as  yet 
only  prospected;  yet  sutiicient  is  known  to  warrant  us  in  saying  that  they  will  be 
worked  as  soon  as  water  can  be  furnished. 

On  the  north  side  of  this  ridge  are  located  the  following  claims,  which  have  been 
worked  more  or  less  dnriug  the  past  year.  .There  are  also  many  claims  surveyed  and 
held,  which  have  been  worked  only  enough  to  hold  them. 

McDonald  «fe  Co.,  1,060  feet  front  and  extending  to  the  center  of  the  hill.  Seven 
hundred  feet  of  tunnel  run.  Taken  out  enough  to  pay  expenses  in  running  the  tunnel. 
This  claim  can  be  worked  by  hydraulic,  or  by  milling  the  gravel. 

Kunckey  &  Co.  have  five  acres ;  have  taken  out  $5,000  this  year.  Worked  by 
hydraulic  and  drift. 

Christian  &  Ely  have  twenty  acres  ;  bydraulic  and  drift.  Have  taken  out  several 
hundred  dollars  the  last  year'. 

Allen,  Steely  &  Co.  Hydraulic  and  drift.  Much  the  same  as  Christian  &  Ely,  above 
referred  to. 

Dicheolf&  Goen  have  about  thirty  acres  of  gravel,  which  can  be  worked  by  hydraulic. 
They  have  a  10-stamp  mill,  Avater-power,  500-ponnd  stamps.  This  mill  bas  run  inost 
of  the  time  for  the  last  year,  and  when  on  full  time  will  crush  about  sixty  tons,  or 
some  thirty  cubic  yards,  per  twenty-four  hours.  Water  to  run  the  mill  and  use  in 
batteries  cost  the  owners  about  thirty-one  cents  per  hour.  Water  is  furnished  from 
the  South  Fork  canal.  This  claim  has  paid  the  two  owners  about  $1,000  per  month 
each,  clear  profit,  since  their  mill  went  into  operation  one  year  and  a  half  ago.  Water- 
power  costs  less  than  one-half  that  of  steam. 

Altar  &,  Co.  have  about  forty  acres  on  a  flat  aliout  one-half  mile  above  Dickeroff  &, 
Goen,  in  the  bend  of  the  ridge.  A  gravel-drift  claim.  They  have  a  10-stamp  steam- 
power  mill,  and  hoisting  and  pumping  machinery.  Depth  of  shaft  100  feet.  They 
have  taken  out  about  $10,000  this  year. 

Macumber  &>  Co.  have  six  acres  ;  200  feet  tunnel,  drift  and  hydraulic.  Have  tak^en 
out  $8,000  in  four  months'  work  during  the  last  year. 

Blacklock  &  Co.  claim  twelve  acres.  Hydraulic.  From  50  to  75  feet  bank.  Three 
months"  work  yielded  $11,000  within  the  last  year. 

Hook  and  Ladder  Company,  owned  by  J.  &  J.  Blair  &  Co.  Claim  forty  acres  hydraulic ; 
bank  170  feet.  Have  taken  out  $11,000  in  five  months  this  year,  and  paid  $2,500  for 
water. 

Robinson  &  Co.,  10-stamp  steam-mill  and  hoisting-works.  This  claim  is  on  a  flat, 
330  feet  below  the  top  of  the  ridge,  and  about  on  a  level  with  Smith's  Flat,  one  and 
a  half  mile  east.  The  shaft  is  100  feet  deep.  At  the  bottom  of  the  shaft  there  is  a 
steam-engine  which  receives  the  steam  from  the  boiler  above.  This  engine  works  the 
pump,  and  it  is  claimed  to  be  a  successful  operation.  Since  the  mill  started,  about  one 
year  ago,  it  is  estimated  they  have  taken  out  from  $20,000  to  $25,000.  The  owners 
decline  to  give  resxilts.  They  have  160  acres,  most  of  which  is  claimed  to  contain  blue 
gravel  that  will  pay  to  work. 

Manyard  &  Bro.  have  a  claim  of  ten  acres,  drift  and  hydraulic,  which  have  yielded 
about  $5,000  the  last  year. 

Corpendear  &  Co.  have  a  large  and  valuable  claim  at  Smith's  Flat,  called  the  Deep 
Channel  claim. 

Creighton  &  Co.,  Smith's  Flat,  have  twenty  acres,  shaft  and  tunnel  ;  10-stamj)  mill ; 
water-power.  Have  taken  out  $11,000  during  the  few  months  they  worked  the  last 
year. 
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Crnson  &  Co.  Gravel  and  hydraulic.  A  good  claim,  and  worked  when  water  can  bo 
obtained.     A  small,  five-stamp  steam-mill  is  used  in  connection  with  this  claim. 

Hancock  &  Salter,  at  the  extreme  west  end  of  this  ridge,  have  a  most  excellent 
hydranlic  claim  ;  bank  about  90  feet.  They  have  taken  out  several  thousand  dollars 
the  last  year.  There  is  also  a  large  amount  of  gold  on  their  l)ed-rock  not  cleaned  up. 
There  are  many  claims  located  in  this  vicinity  which  are  not  worked,  but  are  known 
to  be  vahiable,  and  will  be  worked  as  soon  as  water  can  be  had  for  that  purpose. 

What  we  most  need  here  is  a  ditch  of  sniticient  size  to  give  us  plenty  of  water  for 
miniug  eight  months  in  the  year.  It  is  to  be  hoped  that  Government  will  donate  land 
for  that  purpose,  and  that  we  may  have  a  ditch  that  will  throw  10,000  inches  of  watta- 
into  this  mining  locality  ere  long.  Such  a  ditch  would  be  of  incalculal.)le  beuetit  to  the 
community. 

Quartz  is  not  worked  to  a  very  great  extent  ia  this  district.  Shepliard  Sc  Co.  have 
a  10-stamp  mill  within  the  city  limits,  water-power,  and  a  ledge  near  the  mill. 
They  constructed  the  mill  about  two  years  ago.  The  first  fifteen  months  the  rock 
paid  $18  per  ton.  The  last  nine  mouths  they  have  been  sinking  on  the  ledge  and  get- 
ting out  rock,  the  mill  being  idle. 

The  Pacific  mill  and  mine  near  Shephard's  is  at  present  idle.  A  10-stanip  steam- 
power  mill  is  upon  the  ground  of  the  company.  This  uiine  has  yielded  more  than 
$480,00,  and  was  very  profitable  to  the  original  owners,  but  for  a  number  of  years  it 
has  not  been  worked.  One  shaft  is  down  320  feet.  Water  is  troublesome.  This  prop- 
erty has  lately  changed  hands,  having  been  sold  to  a  company  who  are  preparing  to 
work  it  at  an  early  day. 

On  the  north  side  of  the  city,  and  on  the  west  of  Quartz  Hill,  is  situated  the  Harmon 
miue  and  mill ;  10-stamps  ;  steam-power.  The  Harmon  is  considered  a  good  mine,  but 
has  been  badly  managed,  and  no  work  is  being  done  at  present  on  it. 

Quartz  Hill  is  about  one  mile  in  length,  commencing  on  the  north  side  of  Hangtown 
Creek,  aud  terminating  at  Big  Canon,  and  is  about  one  third  of  a  mile  in  width,  with 
an  elevation  of  about  500  feet  above  the  canon.  Much  of  this  hill  is  composed 
of  barren  quartz,  although  small  veins  are  fouud  intermixed  with  porphyry  which 
are  exceediugly  rich  in  gold.  About  eighteen  months  ago  a  vein  of  this  description 
was  found  on  the  cast  side,  near  Big  Canon,  which  has  since  been  worked  with  much 
success,  more  than  ;iJir>0,000  having  been  taken  out  within  the  last  year  by  Lemon  & 
Hodge,  Alsburge  &.  Lewis,  and  Fisk,  the  last  named  iDeing  the  discoverer  of  the  lead. 
The  gold  is  fouud  iu  narrow  seams  of  quartz,  and  usually  the  richest  where  other 
veins  intersect  the  main  vein,  running  north  and  south.  The  rock  taken  out  is  laid 
aside  for  milling,  except  the  richest  specimens,  which  are  pounded  in  a  hand-mortar, 
and  often  produce  thousands  of  dollars  from  a  day's  pounding.  Frequently  a  quarter 
or  third  of  the  weight  is  gold. 

Poverty  Point,  lyiug  north  of  Big  Canon,  has  produced  considerable  gold  from 
broken  and  irregular  veins  of  quartz,  similar,  although  not  as  rich  as  that  fouud  on 
Quartz  Hill.  At  one  time — about  nine  years  ago — five  steam  quartz-mills  were  in 
operation  on  this  point,  which  is  about  one  and  a  ha>f  miles  square,  but  at  present 
there  are  none,  the  owners  having  removed  them  to  other  localities. 

The  U.  S.  Grant  mine  (with  mill,  10  stamps,  steam-power,)  about  nine  miles  east  of 
Placerville,  is  said  to  be  a  good  ledge,  but  is  not  worked  at  the  present  time.  Miners' 
wages  average  about  .f  2.50  per  day,  boarding  themselves. 

The  amount  of  gold  taken  out  in  the  district  of  country  above  named,  for  1S71.  will 
bo  at  least  $50,000  per  month,  or  $600,000  for  the  year. 

During  the  year  1870,  Wells,  Fargo  &  Co.  shii>ped  from  this  office  (Placerville) 
$473,015.  Within  this  district  is  the  Coloma  office,  which  ships  considerable  dust ;  besides 
which  many  persons  carry  large  amounts  of  dust  to  the  mint  or  assay  offices.  It  is 
well  known  that  Chinamen  lay  aside  all  specimens  that  come  into  their  hands,  to  take 
with  them  when  they  return  to  China,  preferring  the  native  gold  to  United  States 
coinage.  A  number  of  lots  in  this  city  are  now  being  worked  over  by  Chinamen,  the 
buildings  having  been  taken  down,  or  the  ground  under  them  being  worked  out,  and 
the  buildings  sustained  by  props  and  posts  until  again  filled  iu.  Large  sums  are 
frequently  mined  out  by  the  Chinese  from  these  lots. 

DEEP  PLACEKS  OF  EL  DORADO  COUNTY. 

The  following  able  report  on  the  deep  placers  of  El  Dorado  County  was 
prepared  for  the  California  Water  Company  by  Mr.  M.  D.  Fairebiid.  I 
am  indebted  to  Messrs.  Cronise  and  Crossman'for  a  copy  of  the  report. 

Turmel  Hill. — Tunnel  Hill,  so  called  because  pierced  by  the  Pilot  Creek 
ditch,  is  a  high  ridge,  extending  from  Bald  Mountain  to  the  junction  of 
Pilot  Creek  with  the  South  Fork  of  the  JVIiddle  Fork  of  the  American 
Eiver,  the  former-named  stream  flnnking  its  northeastern  base  for  sev- 
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eral  miles.  Higher  by  several  hundred  feet  than  the  lateral  ridges  of 
the  main  Sierra  which  lie  east  of  it,  and  which  it  cuts  at  right  angles, 
it  is  a  marked  feature  of  the  region.  Its  western  declension  is  quite 
abrupt,  and  its  side  is  seamed  by  depressions,  small  ravines  constituting 
the  sources  of  Otter  Cafion,  and  Eock  Creek,  the  latter  into  the  South 
Fork  of  the  American.  These  streams,  as  their  volume  has  increased  in 
their  flow  toward  the  west,  have  formed  deep  gorges,  and  but  a  mile  or 
two  from  the  western  base  of  Tunnel  Hill  we  again  find  lateral  ridges 
shooting  out  from  it  and  running  with  an  easterly  and  westerly  trend 
as  distinctive  as  in  the  higher  region. 

^^ Ancient  rivcr^^-hcds. — Immediately  at  the  foot  of  Tunnel  Hill,  upon  its 
western  side,  occur  immense  beds  of  auriferous  gravel.  These  have  a 
general  course  of  north  and  south,  lie  in  nearly  parallel  deposits  with 
each  other,  at  short  intervals,  and  extend  many  miles  to  the  westward. 
Their  characteristics  and  general  features  leave  no  doubt  but  they  are 
identical  with  and  a  continuation  of  that  "ancient  river  "-bed  system 
'  which  traverses  the  counties  of  Placer,  Nevada,  and  Sierra  on  the  north, 
and  the  results  of  which,  as  shown  by  the  workings  at  Todd's  Valley, 
Forest  Hill,  Yankee  Jim's,  Sarahsvillo,  Michigan  Bluffs,  Dutch  Flat, 
Eed  Dog,  Nevada,  North  San  Juan,  Forest  City,  Camptonville,  Minne- 
sota, and  other  places,  where  the  more  modern  hydraulic  appliances 
have  been  brought  into  requisition,  have  added  such  vast  quantities  of 
the  precious  metal  to  the  commerce  of  the  world  within  the  past  twenty 
years. 

Though  these  gravel-beds  have  been  pretty  thoroughly  tested,  and  are 
known  to  be  rich  in  gold,  for  the  past  ten  years  they  have  been  but  little 
worked,  solely  on  account  of  a  lack  of  water;  and  the  introduction  of  that 
element  in  sufficient  quantities  to  justifythe  fitting  up  of  proper  hydraulic 
works  along  the  lines  of  these  detrital  channels,  will  be  the  dawn  of  an 
era  of  unexampled  prosperity,  both  to  those  who  introduce  it,  and  those 
who  apply  it  to  the  gathering  of  gold,  and  a  mining/itrore  will  be  created 
throughout  the  State,  uuequaled  for  many  years. 

The  underlying  rock  throughout  this  entire  locality  is  that  which  is 
known  by  the  common  appellation  of  "auriferous"  or  "metamorphic" 
slates,  and  is  intricately  seamed  with  veins  of  quartz,  large  and  small, 
to  which,  no  doubt,  the  detrital  deposits  are  in  a  large  measure  indebted 
for  the  gold  they  contain;  but  as  these  seams  of  quartz  in  the  slate  have 
in  this  section  formed  a  new  feature  in  mining,  that  branch  will  be  noted 
hereafter  under  an  appropriate  head.  Here  will  be  given  a  brief  descrip- 
tion of  a  number  of  the  gravel-beds  lying  between  the  head  branches  of 
Otter  Creek  and  the  Middle  Fork  of  the  American,  which  the  waters  of 
the  California  Water  Company's  canal  will  command,  and  which  the 
anxious  miner  is  waiting  to  develop. 

Kelltfs  Diggings. — The  locality  of  these  mines  is  thus  designated 
because  discovered  and  superficially  worked  by  a  man  named  Kelly,  a 
number  of  years  ago.  The  openings  made  are  not  extensive,  and  the 
gravel,  when  washed  ofl',  shows  a  depth,  from  surface  to  bed-rock,  of  not 
more  than  six  feet,  and  appears  to  be  the  extreme  eastern  edge  of  the 
auriferous  zone  found  below  Tunnel  Hill.  Its  extent  south,  so  far  as 
.  known,  is  the  bank  of  the  north  branch  of  Otter  Creek,  whence  it  runs 
northerly  with  a  westerly  inclination  until  it  mingles  with  a  larger  de- 
posit Ending  its  way  to  the  south  branch  of  the  Middle  Fork  of  the 
American — as  far  as  we  have  need  of  following  it  at  present.  The  area 
washed  off  is,  perhaps,  four  to  five  acres  in  extent.  The  gold  was  pretty 
generally  diffused  through  the  gravel,  top  to  bottom,  and  it  jiaid  (accord- 
ing to  Kelly's  statement)  from  $15  to  $20  per  day  to  the  hand  employed, 
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%vbile  wasbina'.  As  before  stated,  it  seems  to  be  ou  tlie  edge  of  tbe  pay- 
iug  belt,  for  sbafts  sunk  close  by  disclose  tbe  existence  of  a  cbaniiel 
rangiug  in  depth  from  30  to  SO  feet,  one-fourth  of  a  mile  wide,  and  two 
miles  in  leugtb,  south  to  north.  Upon  the  introduction  of  water,  sev- 
eral large  hydraulics  will  be  employed, 

BeWs  Diggings. — Next  west  of  Kelly's  is  a  gravel-range,  upon  which 
an  opening  "has  been  made,  known  in  former  days  as  Bell's  Diggings.  It 
lies  at  the  extreme  head  of  Missouri  CaQon,  a  large  branch  of  Otter 
Creek.  It  has  been  prospected  by  tunnel  and  many  shafts ;  found  to  be 
rich,  but  not  worked  to  any  extent,  as  there  was  no  water  to  be  had. 
This  gravel-bed  is  supposed  to  be  wide  and  have  some  connection  with 
the  Kelly  deposit  at  its  outlet  toward  the  river  at  the  north,  and  also 
to  blend  with  the  Kentucky  Flat  channel  at  its  southern  extremity,  that 
is,  running  diagonally  from  one  to  the  other  of  these  two  iiarallel  chan- 
nels. When  opportunity  offers,  hydraulics  will  be  brought  to  bear 
against  it. 

Kentucly  Flat. — Next  we  arrive  at  an  extensive  drift-channel,  running 
almost  continuously  in  an  unbroken  course  from*  south  to  north  for  a 
distance  of  about  five  miles,  having  an  average  width  of  three-quarters 
of  a  mile,  mingling  with  the  Mount  Gregory  gravel-ridge  lying  upon  the 
south  hill-side  of  the  Middle  Fork  of  the  American  Eiver,  the  latter 
ridge  appearing  to  be  distinct  from  the  others,  and  running  from  east 
to  west- 

The  gravel-range  upon  which  is  located  Kentucky  Flat  includes  many 
other  diggings,  known  as  Bowlder  antl  Tipton  Hills,  &c.,  and  as  it  is 
proper  that  they  should  be  mentioned  separately,  this  paragraph  will 
refer  ijarticularly  to  the  diggings  lying  between  the  north  branch  of  Otter 
Creek  and  Missouri  Cahon.  The  first  of  these  are  those  belon  ging  to  A.  J. 
Wilton  &  Co.,  which  have  been  prospected  to  considerable  extent,  and 
are  known  to  be  rich.  The  extreme  southern  end  has  been  washed  off, 
and  large  quantities  of  gold  extracted.  At  this  point  the  deposit  w^as 
not  deep,  averaging,  i)erhaps,  10  feet ;  but  further  north  the  bed-rock 
declines,  Avhile  the  deposit  thickens  until  it  cannot  be  less  than  100  feet, 
average  depth,  throughout  the  greater  portion  of  the  claim.  One  tunnel 
pierces  the  gravel  for  a  length  of  1,000  feet,  and  an  opening  has  been 
made  near  the  mouth  of  this  for  hydraulic  washings,  but,  from  lack  of 
water,  nothing  but  the  merest  superficial  workings  have  been  carried 
on  here  for  two  years.  The  width  of  this  deposit  is  about  one-quarter 
of  a  mile  at  this  point,  but  widens  thence  both  north  and  south.  One 
thousand  inches  of  water  will  be  required  at  this  claim  alone.  North,  a 
little  more  than  a  mile,  upon  the  south  bank  of  JMissouri  Caiion,  this 
channel  has  been  opened  by  Messrs.  Knight  &  Jones,  thoroughly  pros- 
pected by  them,  is  of  great  depth,  and  now  waits  the  introduction  of 
the  much-needed  water  for  its  successful  and  remunerative  working. 
Here,  where  these  drift-channels  have  crossed  the  gorge  of  Missouri 
Caiion,  and  intersected  the  Mount  Gregory  Ridge,  they  seem  to  trend 
toward  the  west,  along  the  southern  base  of  that  mountain,  and  form  a 
distinct  parallel  deposit  Mith  the  main  one  in  that  ridge,  and  it  is  per- 
haps better  to  note  such  under  a  se])arate  head,  w'hich  will  follow  under 
the  designation  of  "  Mount  Gregory."  By  survey,  the  rim-rocli  at  Knight 
&  Jones's  claim  has  been  found  to  be  100  feet  lower  than  at  the  open- 
ings of  Wilton  &  Co.,  at  Kentucky  Flat.  From  this  deposit,  west  to 
the  junction  of  Missouri  Caiion  with  Otter  Creek,  there  are  many  small 
canons,  with  streams  flowing  toward  each  of  the  larger  ones,  nearly  all 
of  which  have  been  rich ;  and  though  there  are  no  more  heavy  gravel- 
ileposits  above  the  junction,  there  are  undoubtedly  extensive  "seam'' 
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diggings  that  will  require  miicli  water  iu  opening  and  working,  as  all 
the  gold  taken  from  the  collateral  branches  has  been  of  that  peculiar 
character  Indicative  of  recent  freedom  from  the  parent  rock. 

Mount  Gregory  mines. — Here  we  find  a  very  heavy  gravel- deposit, 
fully  two  miles  long,  with  an  average  width  of  more  than  half  a  mile, 
and  varying  in  depth  from  10  to  250  feet.  This  ridge  is  flanked  upon 
the  north  by  the  Middle  Fork  of  the  American  Eiver,  and  on  the  south 
by  Missouri  Caiion,  above  its  junction  with  Otter  Creek,  both  very  deep 
and  precipitous  gorges,  affording  "splendid  facilities  for  hydraulic  opera- 
tions, the  arrangement  of  proper  sluices,  and  the  disposal  of  the  vast 
amount  of  tailings  which  must  be  run  oti".  At  one  time  many  miners 
had  delved  for  gold,  a  "city"  sprang  into  existence  upon  the  ridge,  and 
an  immense  mercantile  and  express  business  was  done,  but,  in  the  midst 
of  this  scene  of  bustle  and  activit}^,  an  event  transpired  which  drove 
industrious  people  to  other  parts.  The  small  ditches  wliich  furnished 
the  water  for  mining  i^urposes  were  monopolized,  that  important  con- 
comitant of  mining  was  interdicted,  and  that  unfortunate  locality  par- 
celed out  as  a  "  reserve"  for  the  posterity  of  an  illiberal  ditch-owner. 
Stagnation  followed,  and,  with  untold  thousands  in  the  earth  beneath, 
the  miners  sorrowfully  took  their  departure,  having  merely  prospected 
the  section.  That  was  ten  years  ago,  and,  as  at  the  other  diggings  of 
which  we  have  spoken,  water  in  abundance  is  all  that  will  be  required 
to  renew  its  life  again.  Then,  large  sums  were  made  by  the  most  common 
method  of  sluicing;  now,  by  the  aid  of  the  improved  apparatus  in  use, 
the  result  would  be  astonishing. 

Upon  the  southern  slope  of  the  ridge  the  surface-earth  was  washed 
until  the  heavy  deposit  was  reached,  and  thereafter  drifting  was  resorted 
to.  Upon  some  of  the  lower  branches,  where  water  is  obtained  iu  some 
seasons  from  the  adjacent  canons,  a  few  miners  have  lingered  and  en- 
deavored to  hydraulic,  but  have  done  but  little  from  the  irregularity  of 
their  supply.  Others  drift,  and  by  husbanding  the  waters  of  dilfereut 
springs  manage  to  subsist  and  even  to  make  money  by  washing  the 
gravel  the}'  unearth  a  half  day  in  the  week.  The  great  demand  is  for 
an  abundance  of  water  for  hydraulic  puri)oses,  in  order  to  attain  to  that 
wealth  which  their  neighbors  have  upon  this  ancient  river-bed  further 
north,  where  facilities  have  been  at  hand  for  the  rapid  removal  of  the 
mass  of  auriferous  gravel.  But  little  washing  has  been  done  upon  the 
northern  side  toward  the  river — only  enough  to  determine  that  it  will 
pay.  The  hill  has  been  pierced  on  both  sides  by  tunnels,  and  found 
rich.  From  the  gravel  thrown  out  in  sinking  a  well  upon  the  ridge, 
many  pieces  of  gold  have  been  taken,  one  worth  $2.50.  This  is  only 
60  feet  deep,  about  100  feet  above  the  bed-rock. 

The  different  diggings  upon  this  ridge  now  paralyzed  by  lack  of  water, 
and  which  are  worked  when  the  least  quantity  is  available,  may  be 
enumerated  as  follows:  Gravel  Point,  Captain  Gardner's  Point,  Bitter's 
Point,  Nameless  Point,  Carter's  Point,  Drummond's  Diggings,  Eed 
Point,  Boss's  Diggings,  Mackey's  Diggings,  Lloyd's  Diggings,  Webster's 
Diggings,  Cooley's  claim,  Worthingham  &  Bowman  mine,  Garner's 
claim,  the  Hercules  mine  of  the  California  Water  Company,  with  a 
front  of  over  half  a  mile,  Drummond's  Diggings,  Cooley  &  Murzuer's 
and  others,  all  requiring  hydraulic. 

Volcanoville. — Volcanoville  is  situated  upon  the  same  ridge  as  Mount 
Gregory,  is  a  mining  locality  of  considerable  importance,  and  its  mines 
are  of  noted  richness.  A  great  deal  of  water  will  be  used  at  this  place 
when  once  introduced.  Still  further  west  are  found  gravel-beds  of  con- 
siderable extent,  knowu  as  Miller's  and  tlie  French  Diggings,  Buckeye 
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Hill,  &c.,  the  deposit  to  be  washed  varying  in  depth  from  fifteen  to 
twenty-five  feet. 

JacJiass  Flat. — Leaving  the  divide  between  Otter  Creek  and  the  Mid- 
tile  Fork  we  will  go  to  that  which  separates  the  waters  of  Otter  and 
Oaflou  Creeks.  First  across  the  branch  of  Otter  at  Kentucky  Flat  we 
follow  the  immense  gravel-bed  southward,  commencing  at  Chris  ranch 
or  Jackass  Flat,  where  we  find  a  large  area  of  drift  awaiting  water  to 
be  washed  oft".  This  channel  seems  to  have  a  trend  from  east  to  west-, 
and  connects  with  the  Bowlder  Hill  deposit. 

Boulder  Hill. — Boulder  Hill  is  an  extensive  and  deep  deposit,  and 
has  been  pretty  thoroughly  prospected  by  shafts  and  tunnels.  Its  situ- 
ation is  extremely  favorable  for  rapid  working  with  hydraulic  power, 
being  located  upon  the  ridge  between  two  branches  of  the  creek,  which 
here  forms  large  gorges  with  a  sufficient  fall  for  trailings.  The  Cali- 
fornia Water  Company  has  an  excellent  location  upon  the  northern  end 
of  this  hill,  which  has  been  pierced  by  a  tunnel  a  distance  of  several 
hundred  feet. 

Barlimfs  Ranch. — West  from  Bowlder  Hill  occurs  a  large  gravel-ridge 
near  Darling's  ranch.  It  has  been  well  explored  by  various  shafts  andj 
tunnels,  shows  gokl  in  paying  quantities,  and  only  awaits  water  to  be 
placed  in  the  list  of  paying  mines.  It  is  favorably  located  for  opening, 
either  upon  Caiion  Creekor  Otter  Creek. 

Bald  Hill. — FJald  Hill  shows  a  reef  of  talcose  slate,  which  cuts  the 
drift-channel  at  right  angles,  and  its  apex  is  considerably  higher  than 
the  surrounding  hills.  The  surface-earth  is  auriferous,  but  there  is 
little  of  it,  and  it  is  inincipally  noted  for  its  "seam"  diggings,  which 
will  eventually  cause  a  demand  for  a  large  amount  of  water. 

Harrison  Hill. — This  hill  is  a  continuous  gravel-ridge,  very  deep,  ex- 
tending east  and  west.  Like  other  of  its  fellows  it  is  but  little  worked 
from  similar  cause,  lack  of  water.  It  will  require  at  least  six  powerful 
hydraulic  streams  in  its  working. 

Cement  Hill. — The  extent  of  Cement  Hill  is  nearly  three-quarters  of  a 
mile  long  by  half  a  mile  wide.  Years  ago  it  was  pierced  by  several 
tunnels,  much  of  the  bottom  stratum  of  gravel  was  extracted  and 
washed,  and  immense  sums  of  gold  taken  therefrom.  It  is  deep,  and 
will  all  be  washed  off  when  water  can  be  obtained. 

Nevada  Flat  is  a  "branch"  or  lateral  ridge  shooting  from  the  south- 
western side  of  Cement  Hill.  Considerable  water  must  necessarily  be 
used  in  washing  its  gravel-deposits. 

Bottle  Hill. — The  diggings  of  Bottle  Hill  are  perhaps  half  a  mile 
square  in  extent,  and  have  been  celebrated  for  their  richness.  The  i*^orth 
Star,  Saint  Louis,  Cuyahoga,  Gravoy,  and  Hopewell  tunnels,  each  exten- 
sive works,  have  pierced  it  from  both  sides,  and  the  great  portion  of 
the  bottom  stratum  of  gravel  has  been  extracted.  But  as  it  is  very 
deep,  antl  as  the  different  strata  of  earth  composing  the  bulk  of  the 
hill  still  remain,  and  contain  more  or  less  gold,  the  application  of  hy- 
draulics will  render  its  more  perfect  working  remunerative,  and  it  will 
eventually  all  disappear  before  the  attacking  miner. 

Mount  Calvary. — These  mines  are  owned  principally  by  C.  H.  Calmes, 
who  has  held  them  for  many  years,  unable  to  work  them  on  account  of 
having  no  water,  satisfied  that  they  would  ultimately  remunerate  him 
for  his  untiring  patience.  A  large  hydraulic  stream  will  be  necessary  to 
their  successful  working. 

Gravel  Hill. — The  location  of  Gravel  Hill  is  west  from  Mount  Calvary. 
The  paying  gravel-deposit  is  deep,  nearly  one  mile  square,  and  will  all 
be  washed  off'  upon  the  introduction  of  wat«r. 
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Joneses  Hill. — Jones's  Hill  is  divided  by  a  gulch  called  Jones's  Caiion, 
that  portix)n  of  the  hill  upon  the  northern  side  consisting  of  a  heavy 
gravel-bed,  while  that  upon  the  southern  side  is  strictly  "seam"  dig- 
gings. The  gravel  is  deep,  has  been  drifted  to  great  extent,  but  Avill  be 
worked  as  soon  as  hydraulic  appliances  can  be  directed  against  it.  The 
area  covered  by  this  deposit  is  three-fourths  of  a  mile  square.  Below 
it,  or  further  west,  is  a  smaller  deposit,  with  similar  characteristics, 
liuown  as  Mitchell's  Flat. 

Gopher  Rill. — Gopher  Hill  is  situated  upon  a  divide  between  two 
branches  of  Caiion  Creek,  and  is  favorably  located  for  hydraulic  mining 
upon  the  northern  side,  where  the  caiion  is  precipitous,  and  presents 
the  most  favorable  features  to  open  at  great  depth,  having  abundance 
of  room  for  the  debris  carried  away  by  washing.  It  extends  north  and 
south  a  distance  of  about  one  mile,  while  its  eastern  boundary  is  sup- 
posed to  intersect  with  the  great  channel  running  from  Tipton  Hill  to 
Mount  Gregory,  upon  which  we  have  placed  Kentucky  Flat.  An  unfin- 
ished tunnel,  driven  into  the  hill  many  years  ago,  is  found  at  the  north- 
ern end,  where  also  several  shafts  are  sunk,  which  yielded  considerable 
gold.  Upon  the  southern  end  Current  &  Cashman  have  made  a  small 
opening  with  the  limited  amount  of  water  they  were  able  to  obtain,  and 
the  results  were  of  an  exceedingly  encouraging  character. 

Tijjton  Rill. — The  most  extensive  workings  in  the  whole  section  of 
country,  near  the  base  of  Tunnel  Hill,  are  upon  the  southern  end  of  the 
principal  gravel-ridge  of  which  Tipton  Hill  is  the  southern  terminus, 
and  the  claim  of  Knight  &  Jones  the  most  southerly,  in  the  diggings 
of  the  Messrs.  Schlein.  With  a  small  head  of  water,  with  a  pressure  of 
only  65  feet,  a  sluice-grade  of  6  to  8  inches  in  12  feet,  and  boxes  but  16 
inches  wide,  without  the  aid  of  quicksilver,  the  average  yield  a  day  to 
the  hand  employed  has  been  ^0.  Water  for  working  these  mines  has 
been  brought  in  small  ditches  from  the  head  of  Eock  Cafion,  upon  the 
northern  bank  of  which  the  tailings  flow.  Its  northern  bowndary  con- 
stitutes the  northern  boundary  of  the  Scblein  Brothers'  claim.  From 
there  north,  upon  the  channel,  the  California  Water  Company  has  a  claim 
one  mile  in  length,  upon  which  there  is  a  shaft,  not  yet  to  the  bottom, 
120  feet  deep,  and  upon  the  eastern  side,  debouching  into  one  of  the 
branches  of  Eock  Creek,  a  tunnel  pierces  the  ground  to  the  length  of 
1,100  feet.  With  proper  hydraulic  appliances,  the  yield  from  this  mag- 
inficent  gravel-bed  will  be  enormous. 

Fort  Rill. — Further  west  is  Fort  Hill,  on  which  are  many  claims 
where  drifting  is  carried  on.  In  extent,  this  deposit  must  be  at  least 
one-eighth  of  a  mile  wide  by  two  miles  in  length,  from  north  to  south. 

Other  mines. — Upon  the  limits  which  this  report  so  briefly  touches,  , 
are  other  and  noted  mines,  which  require  a  great  quantity  of  water  in 
working,  as  Georgia  Slide,  Mameluke  Hill,  Bulfalo  Hill,  Georgetown, 
&c.,  all  reqr.iring  large  hydraulic  streams,  beside  the  innumerable  small 
caiion  and  many  surface-diggings  demanding  smaller  sluice-heads.  And 
yet  the  ground  we  have  thus  far  traversed  all  lies  in  an  area  of  ten  miles 
east  and  west  by  six  miles  north  and  south.  With  the  completion  of  the 
canal,  and  the  assurance  that  the  miners  could  rely  with  certainty  upon 
what  water  was  needed  for  constant  work,  within  one  vear  from  its  ad- 
vent  at  least  one  hundred  extensive  hydraulic  mines  would  be  ready  for 
operations,  requiring  each  from  five  hundred  to  fifteen  hundred  inches  of 
water.  These  immense  placers  cannot  be  exhausted  in  a  period  of 
twenty  years,  and  then  the  demand  for  water  would  not  diminish,  for 
the  denudation  of  the  bed-rock  by  the  removal  of  the  gravel  will  ex- 
pose countless  seams  of  gold-bearing  quartz,  which  from  time  to  time 
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"would  be  developed  iuto  extensive  mines  and  worked  to  great  depth  by 
the  application  of  water,  aided  only  by  the  occasional  blast  of  powder. 
Scam-Dicioings. — As  occasional  reference  has  been  made  in  the  above 
to*"seam-dig'<]fing-s,"  the  followiug  explanation  is  deemed  proper.  lu 
nearly  the  entire  region  of  country  which  is  traversed  by  the  canal  of  the 
California \VaterC0mpan3',  in  El  ])orado  County,  the  slates  of  which  the 
bed-rock  is  composed  are  permeated  by  innumerable  seams  of  quartz, 
thousands  of  them  being  exceedingly  small,  while  some  show  large  nod- 
ules, and  assume  such  proportiousas  to  be  frequently  mistaken  for  true 
veins,  many  of  which  carry  gold.  To  this  fact  the  placers  undoubtedly 
owe  much  of  their  richness,  particularly  the  bottom  stratum  of  the 
gravel-deposits,  which  is  only  a  detrital  mass  caused  by  erosion  and  attri- 
tion of  the  bed-rock.  Partially  denuded,  and  subjected  to  atmospheric 
influences,  in  many  places  these  seams  are  found  in  a  state  of  decom- 
position, and  the  gold  is  frequently  freed  from  its  matrix,  while  the 
friable  condition  of  the  slate  renders  it  susceptible  to  the  attacks  of  the 
miner,  who  not  nnfrequeutiy  can  wash  away  whole  mountains  of  soft 
bed-rock  with  as  much  celerity  as  the  gravel-deposits  are  disposed  of. 
A  number  of  mines  of  this  character  are  now  working  in  the  locality 
spoken  of,  which  pay  well,  and  a  hundred  more  will  probably  be  opened 
when  a  time  arrives  at  which  the  miner  is  not  restricted  in  his  opera- 
tions by  a  lack  of  water. 

QUAETZ-MINING    IX  EL   DORADO   COUNTY. 


This  class  of  mining  has  not  heretofore  been  conducted  with  any  great 
degree  of  success  considering  the  amount  of  capital  invested.  The 
county  possesses  30  quartz-mills,  with  an  aggregate  of  390  stamps,  less 
than  half  of  which  are  in  active  operation,  and  by  the  county  assessor 
21,615  tons  are  reported  crnshed.  This,  I  presume,  includes  cement,  as 
there  are  several  mills  engaged  in  this  business.  The  past  year,  how- 
ever, has  witnessed  a  revival  of  the  quartz  interest,  and  many  promising 
claims  are  being  developed  near  Georgetown  and  Placerville.  The 
characteristics  of  most  of  the  veins  in  the  county  have  shown  them  to 
be  "  pockety,''  though  the  yield  has  been  enormous.  The  future  of  this 
interest  will  be  determined  by  the  operations  now  in  progress.  Should 
they  prove  profitable  to  the  companies  who  have  recently  purchased,  it 
is  safe  to  say  that  work  will  be  resumed  on  nearly  all  the  abandoned 
mines  of  the  county".  A  gentleman  Avho  has  been  engaged  for  several 
years  in  mining  operations  in  this  county,  furnishes  me  with  the  follow- 
ing notes  relating  to  the  quartz  interests  of  the  county.  The  class  of 
mining  called  "  seam-diggings  "  is  peculiar  to  this  county. 

The  Georgetown  divide  has  been  noted  for  its  rich  placer-diggings, 
auriferous  gravel,  and  a  class  of  diggings  found  in  no  other  part  of  the 
State,  known  as  "  seam-diggings."  The  formation  is  a  talcose  slate 
interstratified  with  small  quartz-seams  coursing  in  every  direction.  The 
quartz-seams  are  invariably  rich  in  gold,  while  the  formation  has  been 
decomposed  to  that  extent  (friable)^  that  it  can  be  worked  with  the 
hydraulic  pipe  so  far  as  has  been  explored  in  depth,  say  from  30  to  100 
feet.  A  scarcity  of  water  on  the  divide  has  hitherto  prevented  working 
this  class  of  mines  to  any  extent.  A  ditch  project,  however,  is  in  con- 
templation that  will  furnish  an  abundance  of  water  for  the  divide. 
Several  ranges  of  hills  are  composed  of  rotten  bed-rock  of  slate,  seamed 
with  numerous  layers  of  quartz  of  various  thickness,  ranging  from  an 
inch  to  twenty  feet,  all  of  which  is  so  soft  that  it  can  be  piped  down, 
with  the  aid  of  an  occasional  blast,  and  washed  through  a  sluice.    The 
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gold  seems  to  have  been  freed  from  its  origiuai  matrix  by  decomi^osi- 
tion,  and  is  easily  saved.  The  Whiteside  claim,  near  Georgetown,  is  one 
of  this  character.  From  this,  with  seventy  inches  of  water,  $-1,000  in  a 
week  has  been  obtained,  and  the  general  average  is  good. 

Aside  from  this  industry,  the  mineral  wealth  of  the  county  contained 
in  the  numerous  quartz-lodes  coursing  through  it  still  remains  intact.. 

The  8aint  Lawrence  is  the  only  mine  that  has  been  developed  to  any 
extent,  some  200  feet  in  depth.  So  far,  the  mine  shows  great  value, 
and  a  new  20-stamp  mill  is  about  ready  to  start,  with  good  machinery 
for  hoisting  and  pumping. 

On  the  Placcrville  divide  the  gravel-range  is  extensive  and  rich  in 
gold,  but  a  scant  supplj'  of  water  prevents  the  mines  being  worked  to 
any  extent. 

The  principal  quartz  mine  of  note  is, the  Pacific,  near  Placerville, 
which  has  recently  been  bought  and  is  being  worked  by  an  English 
company.  The  Hanlah  mine,  near  Shingle  Springs,  is  being  worked 
successfully  with  a  mill  of  40  stamps  run  by  a  turbine- wheel.  Ore  low 
grade,  but  ledge  large.  The  Pocahontas  is  a  mine  of  value.  The  David- 
sou  mine  is  erecting  a  20-stami)  mill.  The  Woodside  quartz  mine, 
which  created  such  an  excitement  a  few  years  ago,  when  pockets  were 
found  showing  about  equal  parts  of  gold  and  quartz,  is  now  filled  with 
water,  and  lies  neglected. 

Chromic  iron  of  a  high  grade,  (GO  per  cent.,)  is  abundant  in  this  county 
and  is  being  profitabl}"  worked  and  shipped  to  England  and  the  Atlantic 
States. 

THE  DISCOVERY   OF   GOLD. 

The  credit  of  the  discovery  of  gold  in  California  has,  until  of  late  years, 
been  universally  and  properly  conceded  to  James  W.  Marshall ;  but  as 
years  elapsed  and  many  of  the  actors  in  the  stirring  scenes  of  the  early 
settlement  of  the  country  are  passing  away,  new  claimants  arise  to  dis- 
pute the  honor  of  the  discovery.  It  is  undoubtedly  true  that  gold  was 
known  to  exist  in  California  prior  to  Marshall's  discovery  at  Coloma, 
but  it  had  never  been  obtained  in  sufficient  quantities  to  influence  the 
destiny  of  the  country.  Placers  had  been  worked  at  or  near  the  mis- 
sion of  San  Fernando,  in  what  is  now  known  as  Los  Angeles  County, 
but  the  padres  in  charge  of  the  missions  discouraged  the  digging  of  gold 
as  having  a  demoralizing  tendency  on  their  flocks.  Rumors  of  the  ex- 
istence of  gold  were  from  time  to  time  heard  on  our  then  western  front- 
ier, which  were  traced  to  the  hunters  and  trappers  who  had  penetrated 
these  distant  regions,  but  it  remained  for  Marshall  to  make  the  discov- 
ery which  settled  and  populated  the  State.  With  a  view  of  preserving 
a  record  of  this  memorable  discovery,  with  all  its  details,  we  here  re- 
produce the  narrative  of  Marshall  as  it  fell  from  his  own  lips.  The 
narrative  is  taken  from  a  biography  of  Marshall  edited  by  Mr.  John 
Frederick  Parsons,  of  Sacramento  : 

James  Wilson  Marshall,  tlie  discoverer  of  gold  in  California,  was  born  in  Hope 
Township,  Hunterdon  Conuty,  New  Jersey,  in  1812.  His  father  was  a  coach  and  wagon- 
builder,  and  he  was  bronght  up  to  the  same  trade.  His  early  life  presents  no  features 
of  special  interest ;  and  he  had  arrived  at  man's  estate,  being  just  twenty-one,  when 
he  began  to  turn  his  eyes  westward,  and  to  experience  the  yearning  which  makes  the 
pioneer.  Presently  his  mind  was  made  up,  and  with  such  leave-takings  as  jioor  men 
make  when  they  start  out  into  the  world  and  turn  their  backs,  perhaps  finally,  upon 
the  place  of  their  birth,  ho  set  forth  and  journeyed  until  he  came  to  Crawfordsville, 
Indiana.  Here  he  worked  as  a  carpenter  for  some  months;  but  the  leaven  of  restless- 
ness was  at  work  within  him,  and  he  set  out  again  shortly,  this  time  reaching  Warsaw, 
Illinois.  After  a  brief  stay  here,  he  once  more  packed  his  few  possessions  and  wandered 
off  to  the  Piatt  Purchase,  near  Fort  Leavenworth,  in  Mi.ssonri.     Here,  for  the  first  time 
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siuce  leaving  home,  he  appears  to  have  had  some  idea  of  settling  permaneutly,  for  he 
located  a  homestead,  worked  steadily  at  farming  and  trading,  and  was  in  a  fair  way 
to  prosper,  when  he  was  attacked  with  fever  and  ague,  from  which  he  suffered  so  much 
that  after  struggling  against  the  disease  for  six  years  he  was  compelled  to  prepare  for 
another  exodus,  or  make  up  his  mind  to  die  where  he  was,  for  the  physician  said  ho 
could  not  expect  more  than  a  two  years'  lease  of  life.  Just  at  this  time  people  were 
heginniug  to  talk  a  good  deal  about  a  strange,  new  country,  far  away  in  the  West, 
called  California.  It  was  said  to  be  a  desirable  place  to  emigrate  to.  The  valleys 
were  broad  and  fertile;  the  rivers  were  numerous;  timber  was  plenty;  and  game 
abounded ;  and  there  Avas  a  charm  about  the  name  and  the  uncertain  legends  told 
regarding  the  new  region  that  whetted  the  curiosity  of  the  border  men.  Marshall 
heard  of  California.  If  he  staid  in  the  low  bottom-lands  he  must  die.  Ho  could 
only  be  killed  by  the  Indians  if  ho  went.  He  decided  to  go.  A  party  was  being  made 
up  in  the  neighborhood,  and  gathering  together  his  stock  he  joined  it  and  set  out. 
They  started  about  the  1st  of  May,  1844,  with  a  train  of  a  hundred  wagons,  but  owing 
to  the  heavy  rains,  which  had  flooded  the  bottom-lands  of  the  Missouri  and  its  tribu- 
taries that  spring,  they  were  delayed  considerably.  At  length  they  arrived  at  Fort 
Hall,  and  here  a  corKsultation  was  held,  and  it  was  decided  that  the  safest  way  to  enter 
California  would  be  by  way  of  Oregon.  All  did  not  agree  to  this,  however,  and  the 
difference  of  opinion  finally  led  to  a  disruption  of  the  party.  Soma  went  one  way, 
some  another;  but  Marshall  joined  a  band  of  about  forty  souls,  and  the  company 
started  (on  horseback,  and  packing  their  provisions)  about  the  spring  of  1845.  There 
was  then,  and  had  been  for  some  time,  much  trouble  with  the  Indians ;  but  this  party 
was  not  molested  in  any  way  ;  and  this  fact  is  worthy  of  remark,  for  the  reason  that 
it  was  the  first  case  of  perfect  immunity  from  attack  recorded  up  to  that  time. 

The  journey  was  unaccompanied  by  any  special  excitement,  and  after  wintering  in 
Oregon  they  reached  California  safely,  via  Shasta,  in  the  month  of  June,  and  coming 
down  the  Sacramento  Valley,  camped  at  Cache  Creek,  about  forty  miles  from  the 
present  site  of  the  city  of  Sacramento.  Here  they  separated.  Some  went  below,  to 
San  Francisco,  (then  YerbaBuena;)  some  wandered  off  up  the  valley  ;  some  proceeded 
to  Sacramento,  where  already  Sutter's  Fort  was  established,  and  regarded  with  envy 
by  the  Mexicans,  awe  by  the  Indians,  and  admiration  by  the  foreigners,  (as  all  Amer- 
icans and  Europeans  then  were.)  Among  those  who  proceeded  to  the  fort  was 
Marshall,  and  here,  in  July,  1845,  he  engaged  to  work  for  Sutter. 

There  were  then  very  few  white  settlers  in  the  northern  portion  of  California.  The 
missions  were  still  the  principal  centers  of  business  and  population,  but  the  whole 
country  was  inert,  stagnant,  undeveloped,  barren,  and  almost  desolate.  The  power  of 
the  mission  fathers  had  been  broken,  and  the  good  work  they  had  done  had  been  neg- 
atived by  the  rapacity,  ignorance,  and  obstinacy  of  Mexican  officials  and  legislators. 
The  patient  labors  of  a  hundred  years  had  been  overthrown  in  a  twelvemonth,  and  the 
Christianized  Indians  had  been  relegated  to  barbarism.  At  the  missions,  where  the  old 
fathers  had  exercised  a  mild  despotism,  and  where,  for  generations,  their  every  word 
had  been  law,  they  were  cast  down  and  despised.  New  rulers,  secular  by  denomina- 
tion, too  often  coarse  and  brutal  by  nature,  tyrannical  and  cruel  by  disposition,  occu- 
pied the  places  of  authority,  and  gVound  the  faces  of  the  poor.  Brigandage  and  law- 
lessness had  become  established  in  some  parts  of  the  State,  and  progress  there  was 
none,  save  here  and  there  where  some  enterprising  American  or  other  foreigner  had 
procured  a  grant  of  land,  and  was  cultivating  a  portion  of  it,  or  raising  stock.  The 
republic  of  Mexico,  impotent  as  it  was  to  govern  the  country  properly,  had, 
nevertheless,  inflicted  real  injuries  ujjon  it  which  nothing  but  the  subsequent  annexa- 
tion to  the  United  States  could  have  repaired. 

Sutter  had  built  the  fort  on  the  Sacramento  Eiver,  and  was  engaged  in  raising  grain 
and  stock,  and  doing  a  small  trading  business.  He  also  made  blankets,  having  secured 
the  services  of  a  number  of  Indians  who  had  been  taught  to  spin  by  the  mission  fathers 
of  San  Jos(5,  and  one  of  the  first  tasks  in  which  Marshall  was  engaged  was  the  construc- 
tion of  a  number  of  spinning-wheels  for  these  blanket-weavers.  Th^  life  at  the  fort 
was  a  rude  one,  destitute  of  comfort,  and  ill-supplied  even  with  necessaries.  The  men 
soon  wore  out  what  clothing  they  had  brought  with  them  over  the  mountains,  and 
thenceforward  were  compelled  to  trust  to  their  rifles  for  their  garments.  Antelope 
were  plentiful  at  that  time,  and  from  the  skins  of  these  animals  most  of  the  clothing 
was  made.  Sutter  employed  a  baud  of  hunters  and  trappers,  mostly  Indians,  and  these 
supplied  the  fort  with  meat,  taking  their  pay  generally  in  ammunition.  Everything 
Avas  conducted  in  the  most  primitive  style.'  Tea,  sugar,  cofiee,  &c.,  were  luxuries 
wholly  unknown.  Flour  there  was,  of  a  kind ;  but  rudely  as  it  was  i)repared,  tho  fort 
had  the  honor  of  introducing  the  first  improvement  in  grinding  wheat.  Tho  custom 
of  the  country  was  sufficiently  barbarous.  The  grain  was  placed  on  a  flat  stone  and 
pounded  with  another  stone,  the  operators  being  generally  women.  Sutter,  with  the 
assistance  of  his  men,  constructed  a  rude  mill,  which  was  worked  by  a  mule,  which 
walked  round  and  round,  causing  the  upper  stone  to  revolve.  The  flour  thus  produced 
was  coarse,  but  the  men  thought  themselves  lucky  when  it  contained  no  lumps  larger 
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than  a  nntraeg.     There  were  no  canOles,  and  consequently  all  hands  retired  as  soon  as 
it  was  dark,  save  when  some  enterprising  individual  hunted  uj)  a  pitch-pine  knot,  and 

thns  secured  an  hour  or  so  of  smoky  illumination. 

»#  »  *  *  *  ♦# 

Up  to  this  time  the  class  of  emigrants  that  had  settled  in  California  had  consisted 
mainly  of  that  restless  vanguard  of  advancing  civilization  which  always  hovers  on  the 
frontiers,  and  whose  mission  seems  to  be  to  keep  moving  from  place  to  place,  from  Ter- 
ritory to  Territory,  never  staying  anywhere  long  enough  to  reap  the  full  fruit  of  their 
energy  and  toil,  until  the  great  settler,  death,  appears  and  ends  their  nneasy  career  by 
a  final  remove  into  another  world.  Some  few  had  secured  large  tracts  of  land  under 
Spanish  grants,  and  had  affiliated  with  the  native  Californians,  by  niarriage  or  other- 
wise, but  the  majority  were  as  ready  as  ever  to  "  pull  up  stakes"  again  and  journey  on 
to  some  newer  country,  if  such  could  have  been  found.  The  California  of  that  time — 
1847 — was  altogether  unlike  the  California  of  a  year  after,  or  of  any  subsequent  period. 
The  influence  of  the  old  padres  has  been  broken,  and  the  clash  of  arms  had  rudely  in- 
terrupted the  sleepy  placidity  of  their  lives.  The  American,  whose  restless  energy  and 
unquenchable  ambition  rendered  him  an  object  of  terror  and  perplexity  to  those  staid 
old  souls,  had,  it  is  true,  conquered  the  country,  but  he  was  scarcely  yet  prepared  to 
possess  it.     There  seemed,  indeed,  to  be  a  lull  in  the  stirring  life  of  the  previous  years. 

The  people  were  waiting,  unconsciously  to  themselves,  for  somethiug  which  was  to 
change  the  aspect  of  alfairs,  and  was  to  draw  the  eyes  of  the  whole  world  upon  this 

little-known  region. 

-»*  *  »  *  *■  ## 

The  disturbances  known  as  the  Bear  Flag  War  now  bi-okeout,  and  in  these  Marshall 
*ook  an  active  part,  rendering  material  assistance  to  the  American  forces  through  his 
knowledge  of  the  country  and  the  natives.     On  the  cessation  of  hostilities  Marshall 
returned  to  Sutter's  Fortj  (the  present  site  of  the  city  of  Sacramento,)  and  determined 
on  engaging  in  the  lumbering  business.     He  asked  Sutter  to  furnish  him  with  an  Indian 
interpreter,  purposing  to  explore  the  foot-hills  for  a  suitable  location  for  a  saw-mill,  and 
foreseeing  the  necessity  of  being  able  to  converse  with  the  mountain  tribes  of  Indians. 
Sutter  was  at  tirst  reluctant  to  comply  with  this  request,  having  need  of  Marshall's 
services,  but  after  the  latter  had  agreed  to  perform  certain  mechanical  Avork  for  hiin, 
he  consented,  though  it  afterward  turned  out  that  the  Indian  who  accompanied  him 
knew  more  of  the  country  than  he  did  himself.    Marshall  set  out  on  his  quest,  and  fol- 
lowed up  the  banks  of  the  American  River  for  several  days,  examining  the  country  all 
around,  but  not  finding  what  he  considered  a  suitable  site  for  his  mill.    The  country 
through  which  he  passed  became  more  diversified  as  he  traveled  upwards.     Steei> 
canons  and  considerable  ranges  of  hills  broke  up  the  landscape,  and  while  contribut- 
ing nothing  to  the  ease  of  travel,  added  much  to  the  picturesqueness  of  the  route. 
Presently  he  branched  oft"  on  the  South  Fork  of  the  American  River,  and  at  length 
reached  a  place  which  he  found  was  called  Culloomah  by  the  Indians,  and  which  was 
aftewards  known  as  Coloma.    The  river  here  flowed  through  the  center  of  a  narrow 
valley,  hemmed  in  on  both  sides  by  steep,  and,  in  some  jiarts,  almost  precipitous  hills. 
On  the  south  side  the  declivity  was  the  gentlest,  and  here  a  tolerably  level  stretch  of 
land  invited  the  erection  of  the  town  which  sprung  up  there  after  the  discovery  of 
gold,  while  the  slopes  beyond  aiforded  opportunities  for  cultivation,  which  in  later  years 
were  fully  availed  of.     The  river  makes  several  bends  in  its  course  through  this  valley, 
and  on  the  south  side  a  point  of  land  formed  by  one  of  these  curves  in  the  stream  pre- 
t^^nted  the  explorer  with  the  mill-site  he  was  in  search  of.      The  water-power  was 
abundant,  and  the  surrounding  hills  furnished  timber  in   apparently  inexhaustible 
quantities.     Previous  to  this  it  had  been  supposed  that  the  difficulty  of  bringing  lum- 
ber from  any  point  in  the  foot-hills  was  insurmountable,  and  Sutter's  hunters  had  so 
impressed  him  with  this  idea  that  he  considered  Marshall's  expedition  little  better 
than  a  v/aste  of  time.    A  careful  examination  of  the  locality,  however,  satisfied  our 
hero  that  thero  would  be  no  difficulty  in  transporting  the  products  of  the  mill  to  tho 
lower  country,  rfnd  having  marked  out  a  favorable  site,  he  returned  to  the  fort  and 
acquainted  Sutter  with  the  successful  result  of  the  journey.    At  the  same  time  he 
stated  that  he  was  in  search  of  a  partner  with  capital  to  assist  him  in  building  and 
running  the  mill,  and  Sutter  at  once  offered  to  join  him  iu  tho  undertaking.    This  was 
about  the  Ist  of  June,  1847,  and  after  many  delays,  caused  principally  by  the  attempts 
«if  others  to  interfere  iu  the  business,  a  i>artnership  agreement  was  entered  into  between 
the  two  on  or  about  the  19th  of  August.     The  terms  of  this  agreement  were  to  the 
(^ff'ect  that  Sutter  should  furnish  the  capital  to  build  the  mill,  on  a  site  selected  by 
Marshall,  who  was  to  be  the  active  partner,  and  to  run  the  mill,  receiving  certain  com- 
pensation for  so  doing.     A  verbal  agreement  was  also  entered  into  betv^een  the  parties, 
to  the  eifect  that  if,  at  the  close  of  the  Mexican  war,  (then  pending,)  California  siiould 
belong  to  Mexico,  Sutter,  as  a  citizen  of  that   republic,  should  possess  the  mill-site, 
Marshall  retaining  his  rights  to  mill-privileges,  and  to  cut  timber,  &c. ;  while,  if  tho 
country  was  ceded  to  the  United  States,  Marshall,  as  an  American  citizen  should   own 
the  property.     The  formal  articles  of  partnership  were  drawn  by  General  John  Bidwellj 
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who  was  then  acting  as  clerk  in  Sutter's  store,  and  were  witnessed  by  him  and  Samuel 
Kyburg,  Sutter's  business  manager.  Shortly  after  these  arrangements  had  been  made. 
Marshall  hired  a  man  named  Peter  L.  Werner,  with  his  family,  and  six  or  seven  mill- 
hands,  and  with  several  wagons  containing  material,  provisions,  tools,  &c.,  started  for 
Coloma.  Work  on  the  mill  "was  at  once  commenced,  and  prosecuted  with  energy  and 
rapidity. 

The  names  of  the  men  who  were  then  working  at  the  mill,  and  who,  if  living,  can 
substantiate  the  accuracy  of  this  narrative,  are  as  follows:  Peter  L.  Werner,  William 
Scott,  James  Bargee,  Alexander  Stephens,  James  Brown,  William  Johnson,  and  Henry 
Bigler.  Werner  was  in  charge  of  some  eight  or  ten  Indians,  whose  business  it  was  to 
throw  out  the  larger-sized  rocks  excavated  while  constructing  the  mill-race,  in  the 
day-time,  and  at  night,  by  raising  the  gate  of  the  fore-bay,  the  water  entered  and  car- 
ried away  the  lighter  stones,  gravel,  and  sand.  This  was  the  work  that  was  going  on 
at  the  mill  on  the  19th  of  January,  1848. 

On  the  morning  of  that  memorable  day  Marshall  went  out  as  usual  to  superintend 
the  men,  and  after  closing  the  fore-bay  gate,  and  thus  shutting  off  the  water,  walked 
down  the  tail-race  to  see  what  sand  and  gravel  had  been  removed  during  the  night. 
This  had  been  customary  with  him  for  some  time,  for  he  had  previously  entertained 
the  idea  that  there  might  be  minerals  in  the  mountains,  add  had  expressed  it  to  Sutter, 
who,  however,  only  laughed  at  him.  On  this  occasion,  having  strolled  to  the  lower 
end  of  the  race,  he  stood  for  a  moment  examining  the  mass  of  debris  that  had  been 
washed  down,  and  at  this  juncture  his  eye  caught  the  glitter  of  something  that  lay, 
lodged  in  a  crevice,  on  a  riffle  of  soft  granite,  some  six  inches  under  the  water.  His 
first  act  was  to  stoop  and  pick  up  the  substance.  It  was  heavy,  of  a  peculiar  color, 
and  unlike  anything  he  had  seen  in  the  stream  before.  For  a  few  minutes  he  stood 
with  it  in  his  hand,  reflecting,  and  endeavoring  to  recall  all  that  he  had  heard  or  read 
concerning  the  various  minerals.  After  a  close  examination  he  became  satisfied  that 
what  he  held  in  his  hand  must  be  one  of  three  substances — mica,  sulphurets  of  copper, 
or  gold.  The  weight  assured  him  that  it  was  not  mica.  Could  it  be  sulphurets  of  cop- 
per 1  He  remembered  that  that  mineral  is  brittle,  and  that  gold  is  malleable,  and  as 
this  thought  passed  through  his  mind,  he  turned  about,  placed  the  specimen  upon  a 
flat  stone,  and  proceeded  to  test  it  by  striking  it  with  another.  The  substance  did  not 
crack  or  iiake  oif ;  it  simply  bent  under  the  blows.  This,  then,  was  gold,  and  in  this 
manner  was  the  first  gold  found  in  California. 

The  discoverer  was  not  one  of  the  spasmodic  and  excitable  kind,  but  a  plain,  shrewd, 
practical  fellow,  who  realized  the  importance  of  the  discovery,  (though  doubtless  not  to 
its  full  extent,  since  no  one  did  that  then,)  and  proceeded  with  his  work  as  usual,  after 
showing  the  nugget  to  his  men,  and  indulging  in  a  few  conjectures  concerning  the 
probable  extent  of  the  gold-fields.  As  a  matter  of  course,  he  watched  closely,  from  time 
to  time,  for  further  developments,  and  in  the  course  of  a  few  days  had  collected  several 
ounces  of  the  precious  metal.  Although,  however,  he  was  satisfied  in  his  own  mind 
that  it  %va8  gold,  there  were  some  who  were  skeptical,  and,  as  he  had  no  means  of  test- 
ing it  chemically,  he  determined  to  take  some  down  to  his  partner  at  the  fort,  and  have 
the  question  finally  decided.  Some  four  days  after  the  discovery  it  became  necessary 
for  him  to  go  below,  for  Sutter  had  failed  to  send  a  supply  of  provisions  to  the  mill, 
and  the  men  were  on  short  commons.  So,  mounting  his  horse,  and  taking  some  three 
ounces  of  gold-dust  with  him,  ho  started.  Having  always  an  eye  to  business,  he 
availed  himself  of  this  opportunity  to  examine  the  river  for  a  site  for  a  lumber-yard, 
whence  the  timber  cut  at  tl3e  mill  could  bo  floated  down ;  and  while  exploring  for  this 
purpose  he  discovered  gold  in  a  ravine  in  the  foot-hills,  and  also  at  the  place  after- 
wards known  as  Mormon  Island.  That  night  he  slept  under  an  oak  tree,  some  eight 
or  ten  miles  east  of  the  fort,  where  he  arrived  about  9  o'clock  the  next  morning.  Dis- 
mounting from  his  horse,  he  entered  Sutter's  private  office,  and  proceeded  to  inquire 
into  the  cause  of  the  delay  in  sending  up  the  provisions.  This  matter  having  been  ex- 
plained, and  the  teams  being  in  a  fair  way  to  load,  he  asked  for  a  few  minutes'  private 
conversation  with  Colonel  Sutter,  and  the  tv>'o  entered  a  little  room  at  the  back  of  the 
store,  reserved  as  a  private  office.  Then  Marshall  showed  him  the  gold.  He  looked  at  it 
in  astonishment,  and,  still  doubting,  asked  what  it  was.  His  visitor  replied  that  it  was 
gold.  "  Impossible  ! "  was  the  incredulous  ejaculation  of  Sutter.  Upon  this  Marshall 
asked  for  some  nitric  acid  to  test  it,  and  a  vaquero  having  been  dispatched  to  the 
gunsmith's  for  that  purpose,  Sutter  inquired  whether  there  was  no  other  way  in  which 
it  could  be  tested.  He  was  told  that  its  character  might  be  ascertained  by  weighing 
it,  and  accordingly  some  silver  coin  ($3.25  was  all  the  fort  could  furnish)  and  a  pair  of 
small  scales  or  balances  having  been  obtained,  Marshall  proceeded  to  weigh  the  dust, 
first  in  the  air  and  then  in  two  bowls  of  water.  The  experiment  resulted  as  he  had 
foreseen.  The  dust  went  down;  the  coin  rose  lightly  up.  Sutter  gazed,  and  his  doubts 
faded,  and  a  subsequent  test  with  the  nitric  acid,  which  by  this  time  had  arrived,  set- 
tled the  question  finally.  Then  the  excitement  began  to  sprej,d.  * 
#»»■«»#» 

Statements  have  been  published  in  newsijapers  and  allusions  have  occasionally  been 
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made  to  the  almost  fabulous  cost  of  liviug-  at  that  time,  but  the  following  extracts 
from  one  of  the  books  kept  at  Sutter's  Fort  will,  perhaps,  couvey  a  better  idea  of  the 
actual  state  of  things.     We  append  a  few  items  at  random  : 

PRICKS  IN  1849. 

1  canister  of  tea §13  00 

2  white  shirts 40  00 

•2-kits  of  mackerel •. GO  00 

1  fme-tooth  comb 6  00 

1  hickory  shirt o  00 

;j  pounds  of  crackers 3  00 

1  barrel  of  mess  pork 210  00 

"2  pounds  of  mackerel 5  00 

1  bottle  of  lemon-sirup 6  00 

4  pounds  of  nails 3  00 

1  paper  of  taeks 3  00 

1  dozen  sardines 35  00 

1  dozen  Sedlitz  powders 17  00 

1  pair  of  socks 3  00 

1  i>ound  of  ])owder 10  00 

1  bottle  of  ale 5  00 

1  bottle  of  cider 6  00 

1  hat 10  00 

1  pair  of  KJioes 14  00 

1  Ijottle  of  pickles 7  00 

1  ca]i  of  litiirings 30  00 

13  ]>ounds  of  ham '27  00 

1  bottle  of  mustard .    - 6  00 

2  pounds  of  sauerkraut 4  (W 

.V)  ])ouuds  of  tarred  rope 75  00 

1  tin  of  cnickers 24  00 

1  candle 3  00 

30  pounds  of  sugar 18  00 

1  Colt's  revolver 75  00 

1  pound  of  onions 1  50 

1  tin  i)an 9  00 

1  keg  of  lard 70  50 

1  pair  of  l)laiikets 24  00 

1  (loz(^n  of   champagne 40  00 

1  pound  of  butter 2  50 

50  pounds  of  beans 25  00 

■iOO  pounds  of  flour 150  00 

13  pounds  of  salmon 13  00 

Such  is  a  sample  of  the  prices  of  ikecessaries  and  luxuries  at  the  time  of  the  great 
rush.  It  will  be  seen  that  though  the  rates  of  labor  were  enormously  high,  the  ojipor- 
tunities  for  saving  were  not  much  above  the  average. 

Tw'o-and-twenty  years  have  passed  over  Coloma  since  the  day  when  James  Marshall 
>tood  at  the  end  of  the  tail-race  and  pondered  over  that  bit  of  yellow  metal.  That 
bit  of  yellow  metal  has  been  multiplied  by  millions  upou  millions.  The  trifling  accel- 
eration of  the  pulse  that  unarked  the  first  emotion  of  the  discoverer  has  swelled  into 
a  wave  of  maddening  excitement  whose  roar  has  re-echoed  round  the  world.  The 
spring  struck  in  that  little  mountain  valley  has  flowed  and  spread  until  mighty  cities 
have  been  buHt  upon  its  banks  and  communities  have  been  refreshed  by  its  waters. 
From  out  that  wonderful  vale  has  risen  all  of  good  and  evil  that  can  affect  humanity. 
At  first  the  center  of  the  swarming  adventurers,  leaping,  as  it  were,  in  a  moment  from 
the  quiet  humdrum  of  its  early  settlement  into  the  full  glare  and  crash  of  a  mighty 
mining  excitement,  it  has  passed  through  the  prosperity,  the  fever,  the  noise,  the 
hurly-burly,  and  the  slow  decline,  and  has  settled  at  last  into  the  peaceful  semblance 
of  some  New  England  village. 

Picture  it  to-day  as  a  pretty  hamlet  of  some  two  hundred  inhabitants,  its  broad 
single  street  so  overshadowed  with  great,  heavy-foliaged  trees,  that  the  sidewalks  are 
scarcely  visible ;  its  modest,  low-roofed  houses,  gracefully  bedecked  with  bright  flow- 
ers and  fresh  green  creepers ;  its  main  thoroughfare  silent  throughout  the  day,  save 
when  the  daily  stage  dashes  gallantly  in,  and  draws  up  with  a  rattle  and  a  crash  at  the 
lioor  of  Wells  Fargo's  office,  where  the  courteous  agent  sometimes  might  find  time  li(^ 
heavily  upon  his  hands  did  ho  not  also  undertake  the  duty  of  telegraph  operator, 
besides  doing  a  little  something  in  trading.  Upon  the  hill-side  the  vineyards  flourish, 
and  the  orchards.     In  the  warm  summer  air  the  peaches  mellow  and  grow  golden  and, 
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ruddy,  and  the  great  btincbcs  of  grapes  swell  out  from  behind  their  leafy  screens,  and 
give  pi'oraise  of  that  "  wine  that  maketh  glad  the  heart  of  man."  Around  the  modest 
houses  of  those  few  who  are  content  to  pass  their  days  in  this  celebrated  yet  little 
known  spot  the  roses  and  honeysuckles  clamber,  and  the  air  at  evening  is  heavy  with 
perfume.  Up  among  the  bends  of  the  river  some  mining  is  still  going  on,  but  there  are 
few  claims  which  uow  yield  high  wages,  and  the  Chinaman,  patient  and  content  with 
little,  has  set  himself  to  pick  up  the  crumbs  that  have  fallen  from  *he  rich  (white) 
man's  table.  One  striking  evidence  of  what  the  town  has  been  is  visible  in  the  rear 
of  the  houses  nearest  the  river.  Close  iTp  to  the  back  doors  the  bowlders  are  piled.'  It 
is  a  Titanic  beach — the  d^lnis  of  the  mining  of  twelve  or  fifteen  years.  Gazing  upon 
these  stones,  so  completely  divested  of  earth,  so  white  and  bare  and  ugly,  one  is  tempted 
to  imagine, them  the  bones  of  the  skeleton  of  gold,  which  has  here  been  ijicked  cleau 
by  the  active  fingers  of  ambitious  man. 

And  across  the  river  we  look  in  vain  for  the  site  of  Sutter's  mill.  Years  have  passed 
since  the  last  vestige  of  that  structure  was  removed  by  some  miner,  careless  of  tradi- 
tion, but  needing  timber.  Even  the  man  who  first  found  the  gold  there  has  to  scruti- 
nize the  place  carefully  before  he  can  put  his  foot  down  and  say,  "  Here  is  the  spot.  It 
was  within  a  yard  of  where  I  stand  that  the  first  chispa  was  picked  up."  So  mangled 
and  torn  and  mined  away  has  the  face  of  nature  been  in  this  historical  locality  that 
those  who  knew  her  best  would  fail  to  recognize  the  scarred  and  disfigured  lineaments. 
Yet  it  is  Coloma ;  and  yet  the  site  of  the  gold  discovery  cau  be  pointed  out.  In  a  few 
years  more,  however,  the  oldest  inhabitant  will  have  lost  all  traee  of  the  sjiot,  and  the 
visitor  will  be  only  able  to  discover  that  the  gold  was  found  "somewhere  hereabout." 
There  is  need  of  a  monument  at  Coloma,  and  the  site  of  Sutter's  mill  should  be  marked 
in  an  enduring  manner.  California  has  been  fiir  too  careless  in  such  matters  hereto- 
fore, and  she  will  regret  in  the  future  the  vandalism  that  has  left  her  uo  relics  of  a 
time  which  grows  in  interest  and  in  value  as  it  recedes  into  the  past. 

PLACER  AND  NEVADA  COUNTIES. 

These  two  counties  are  the  seat  of  the  most  extensive  mining  opera- 
tions in  the  State,  both  in  quartz  and  gravel.     The  operations  ou  the 
deep  placers,  which  are  now  attracting  the  attention  of  capitalists  at 
liome  and  abroad,  are  fully  described  in  last  year's  report,  (pages  55  to 
90,)  and  require  no  further  notice  here.     A  large  area  of  auriferous 
ground  between  the  Middle  and  Korth  Forks  of  the  American  Eiver, 
in  Placer  County,  has  Ibr  years  remained  undeveloped  for  want  of 
water.    This  want  is  about  to  be  supplied  by  taking  the  water  from 
Lake  Tahoe,  situated  near  the  summits  of  the  Sierra  Nevada,  at  an 
elevation  of  6,000  feet  above  sea-level.    The  surveys  have  been  com- 
])leted  and  dams  built  at  the  outlet  of  the  lake  into  the  Truckee  River. 
In  order  to  bring  the  water  from  the  lake  in  the  most  convenient  and 
desirable  manner,  it  was  found  that  a  tunnel  would  have  to  be  cut 
through  the  western  summit  of  the  Sierras.    This  tunnel  would  be  of 
about  five  miles  in  length,  and  even  if  of  small  dimensions  would  have 
involved  a  very  heavy  outlay.    A  community  of  interests  has  led  to  a 
contract  between  the  Central  Pacific  Railroad  Company  and  Colonel 
Von  Schmidt,  by  which  it  is  arranged  that  the  latter  shall  construct  a 
tunnel  of  such  dimensions  as  shall  admit  of  the  passage  of  trains,  thus 
enabling  the  Central  Pacific  to  shorten  its  road  seven  miles,  lower  the 
line  of  the  railroad  upwards  of  1,000  feet,  and  dispense  with  twenty 
miles  of  snow-sheds,  which  last  are,  from  their  expense  and  danger,  the 
most  objectionable  feature  of  the  line.    The  ijrecise  points  at  which 
the  tunnel  will  enter  the  mountains  have  not  yet  been  i)recisely  lo- 
cated.    It  will,  however,  enter  the  mountain  on  Cold  Stream,  close  to 
Truckee,  on  the  eastern  slope,  and  on  the  North  Fork  of  the  American 
River  on  the  western  side.     The  entire  length  of  the  tunnel  will  be  about, 
or  a  little  less  than,  five  miles.    For  ©ne-third  of  this  distance  it  will  be 
ventilated  by  shafts  sunk  from  the  slope  of  the  mountain.    The  stipu- 
lated size  of  the  tunnel  is  19  feet  high  by  21  feet  in  width,  and  it  is  to  be 
completed  in  five  years;  but  Colonel  Von  Schmidt  fully  believes  he  will 
H.  Ex.  211 8 
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complete  it  in  three  years.  The  cost  has  been  estimated  at  $1,500^000. 
Carefully  made  examination  shows  that  less  than  a  mile  of  the  boring- 
will  be  through  granite,  which  is  very  much  less  than  was  expected. 
The  remainder  is,  for  the  most  part,  cement,  easily  removable  by  the 
pick,  without  resort  to  blasting.  The  boring  will  be  performed  by  an 
instrument  of  Colonel  Von  Schmidt's  invention.  This  machine  is  con- 
structed upon  the  Severance  diamond-drill  principle,  but  in  the  mode 
of  application  the  macUine  differs  materially  from  all  others  at  present 
in  use.  It  consists  of  a  circular  wheel,  eight  feet  in  diameter.  Im- 
bedded in  the  rim  of  the  wheel,  each  revolving  on  its  own  account,  will 
be  twenty-four  diamond  drills,  one  foot  aj^art.  In  the  center  of  the 
wheel  is  a  single  drill,  and  this  is  kept  one  foot  in  advance  of  the 
other  drills.  The  wheel  is  calculated  to  make  800  revolutions  per 
minute,  the  drills  revolving  at  a  higher  rate  of  speed.  The  periphery 
of  the  tunnel  will  be  on  the  scale  of  eight  feet;  the  groove  cnt  by  the 
drills  will  be  two  inches  wide  and  three  feet  deep.  It  is  intended  to 
load  the  center  hole  alone,  then  run  the  machine  back  on  the  track,  and 
raise  the  lower  half  of  the  wheel  on  hinges.  The  blast  is  fired,  and  the 
great  cheese  of  rock  crumbles  to  pieces.  The  machine  is  so  constructed 
as  to  admit  of  three  feet'space  inside  of  the  wheels,  between  its  frame- 
work and  the  bed  of  the  tunnel,  and  facilities  for  removing  the  debris 
are  aflbrded  by  an  inner  car  track.  The  machine  will  be  run  by  com- 
pressed air.  Two  pipes,  each  six  feet  in  diameter,  will  be  laid  be- 
tween and  under  the  railroad  track.  The  supply  of  water  is  estimated 
at  200,000  gallons  per  day. 

Gravel  and  hydmuUc  ground. — Some  idea  of  the  enormous  richness 
of  the  gravel  deposits  between  the  Xorth  and  Middle  Forks  of  the 
American  Eiver  may  be  formed  from  the  following  extracts  from  the 
local  newspapers.  I  have  taken  the  trouble  to  verify  these  statements, 
so  far  as  the  yield  is  concerned,  by  personal  inquiry  from  reliable 
sources. 

The  Auburn  Stars  and  Stripes  of  June  15  says: 

From  Micliigan  Bluff,  Turkey  Hill,  and  Last  Chance  the  reports  are  encouraging  in 
the  extreme.  From  the  Weske  claim — twenty  men  working  six  days — the  yield  left 
to  the  owner  a  dividend  of  $4,030  for  the  week.  Weske  now  has  about  four  feet  in 
depth  of  pay-dirt,  and  there  is  every  indication  that  he  is  on  the  eve  of  striking  the 
main  channel,  when  he  is  sanguine  of  a  deposit  far  surpassing  anything  he  has  yet 
worked.  Last  Saturday  John  Yule  brought  over  from  his  claims,  near  Last  Chance, 
to  Michigan  Bluff,  §1,740,  the  product  of  138  days'  work  on  the  time-table.  This  gives 
!$36.75  per  man  per  day  as  the  jdeld  of  the  Weske,  and  $13.60  per  man  per  day  as  the 
yield  of  the  Yule  claim,  making  no  allowance  for  considerable  dead  work  in  both 
claims.  In  addition  to  the  above,  the  Van.Emmon  Brothers  last  week  cleaned  up  106 
ounces  in  the  Big  Gun  claims,  Michigan  Bluff. 

The  Weske  claim  paid  for  the  first  seven  weeks  of  the  year  1871,  over  and  above  all 
expenses,  as  follows :  Jauuary  1,  $752.50;  January  8,  $510;  January  15,  $711;  January 
22,  $500;  January  29,  $904.50;  February  5,  $900;  February  12,  $900.  Aggregate  net 
yield  for  sevpn  weeks,  $5,178,  or  at  the  rate  of  $38,465 per  annum.  The  claim  embraces 
about  1,600  feet  of  the  ridge  betweea  El  Dorado  and  Volcano  Canon.  A  tunnel  from, 
the  EI  Dorado  Canon  side  has  been  driven  1,700  feet;  straight  for  the  first  500  feet, 
and  since  that  following  a  rich  channel  parallel  for  some  distance  with  El  Dorado 
Canon,  then  diverging  into  the  ridge  at  right  angles,  and  apparently  leading  towards 
a  main  channel  supposed  to  be  perhaps  1,1*00  feet  tarther  in,  and  doubtless  immensely 
rich. 

Gold-dust  to  the  amount  of  84  ounces,  valued  at  $1,575,  was  shipped  from  Michigan 
Bluff  to  W..H.  Watson,  secretary  of  the  Yule  Gravel  Company,  San  Francisco,  said 
sum  being 'the  yield  of  the  above-named  claim  for  the  week  ending  September  30, 
with  eight  drifters  and  two  car-men  at  work,  and  a  drawback  of  a  considerable  per- 
centage of  what  is  known  among  minerfe  as  "dead  work,"  i.e.,  in  "squaring  up," 
"straightening  track,"  and  the  like.  Owing  to  these  drawbacks,  the  above  yield  repre- 
sents but  52  days'  work  in  the  actual  operations  of  taking  out  and  washing  pay-dirt, 
which  is  over  $30  per  day  to  the  hand. 
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The  Yule  claim,  two  miles  from  Last  Chance,  at  Startown,  is  the  best  claim  in  that 
section.  The  scene  of  present  operations  is  1,300  feet  from  the  month  of  the  tunnel, 
where  a  "  breast,"  measuring  130  feet  parallel  with  the  tunnel,  is  being  driven  toward 
the  west  line  of  the  Yule,  which 'is  the  east  line  of  the  Moruing  Star.  Thirteen 
men,  beside  the  superintendent,  are  employed.  This  claim  yielded  a  fraction  over  102 
ounces  for  the  week  ending  July  1,  and  dividends  exceeding  |6,0G0  for  the  month  of 
June.    The  Weske  dividends  exceeded  iJ;-20,000  for  the  mouth. 

The  Morning  Star  Company  have  realized  returns  equal  to  those  obtained  in  the 
Yule  claim.  A  clean-up  (July  1)  limited  to  the  three  upper  sluices,  resulted  in  a 
yield  of  12  ounces  5  pennyweights  of  coarse  gold,  salable  for  $iy.l2*  per  ounce  at 
Michigan  Bluff.  Including  the  above,  the  yield  for  five  days  amouuted  to  64  ounces, 
netting,  over  and  above  all  expenses,  more  than  $900.  Considering  the  uniform  re- 
sults obtained,  we  may  calculate  on  700  ounces  as  the  yield  from  the  block  of  ground, 
90  by  130  feet,  between  the  present  line  of  operations  and  the  west  line  of  the  claim. 

The  Weske  ground  is  two  miles  above  Michigan  Bluff.  It  is  a  gravel,  claim,  and 
contains  210  acres,  the  property  of  Adolph  Weske.  In  June,  1871,  a  clean-up  of  six 
days'  work  of  twenty  men  was  2G1  ounces,  worth  $17.50  per  ounce,  or  $4,582.50. 
This  shows  over  $33  per  day  to  the  man,  and  if  we  deduct  $360  wages  for  the  men,  at 
$3  per  day,  Mr.  Weske  has  cleared  in  one  week  $4,222.50. 

The  same  paper  gives  an  extract  from  a  private  letter  from  Michigan  Bluff.  (June  8 :) 
"All  the  talk  here  is  about  big  pay  in  the  Weske  claim,  Turkey  Hill.  They  cleaned  np 
last  week  264  ounces,  and  picked  up  60  ounces  yesterday  before  dinner.  The  dirt  is  a 
sort  of  blue  cement,  and  is  the  richest  ever  discovered  here.  The  tunnel  is  in  1,800 
feet;  the  i^ayiug  gravel  is  about  2i  feet  thick.  This  claim  yielded  $4,033.50  for  the 
week  ending  Jime  26,  and  $4,404.25  for  the  week  ending  July  1,  giving  a  fraction  over 
$23,000  for  the  four  weeks  ending  with  the  latter  date." 

JSTear  Forest  Hill  and  Bath  are  several  claims  worked  by  drifting  on 
ancient  cbaunels,  crushing  the  cement  by  mill  process.  There  are  six 
mills,  with  an  aggregate  of  ninety  stamps,  erected  for  this  purpose,  but 
none  of  them  have  been  run  regularly  for  several  years  past.  The 
owners  of  ground  are  awaiting  the  introduction  of  water,  which  will 
supply  a  more  economical  method  of  treatment.  Quartz-mining  in 
this  vicinity  has  not  been  prosecuted  with  much  vigor.  Todd's  Val- 
ley and  Iowa  Hill  have  immense  tracts  of  hydraulic  ground  and  gravel, 
which  cannot  be  worked  to  advantage  with  the  present  limited  supply 
of  water.  This  part  of  the  country  is  cut  up  into  immense  canons  by 
the  erosion  of  the  two  forks  of  the  American  Eiver  and  their  tributa- 
ries. The  You  Schmidt  enterprise,  above  noticed,  seems  to  be  the  only 
feasible  one  for  procuring  a  large  supply  of  water.  Mr.  Charles  Fett, 
of  Forest  Hill,  writes  as  follows: 

There  is  nothing  new  to  report  for  this  year.  Many  of  our  mines  do  not  produce  as 
much  as  in  the  previous  year,  and  no  new  mines  have  been  opened.  In  my  last  year's 
report  I  estimated  the  total  product  of  our  district  at  $200,000,  but  I  found  afterwards 
that  my  tigares  were  somewhat  too  low.  The  above-named  amount  will  be  about  cor- 
rect for  this  year's  product. 

A  large  supply  of  water  the  year  round  would  make  our  place  one  of  the  liveliciSt 
camps  in  the  State,  and  we  have  some  hopes  of  getting  a  large  ditch  in  here  before  long. 
We  have  a  belt  of  land  between  this  ijlace  and  "  Shirt-Tail  Canon,"  from  two  to  five 
miles  wide  and  eight  miles  long,  the  largest  portion  of  which  will  pay  well  for  hy- 
draulic mining  with  a  Zfo-ije  supply  of  water.  I  base  m.y  judgment  on  the  hydraulic 
claims  of  Nevada  County,  and  Gold  Run  in  Placer,  where  much  jjoorer  ground  pays  a 
handsome  profit.  An  estimate  of  the  yield  per  cubic  yard  I  am  not  prepared  to  give, 
because  heretofore  our  supply  of  water  has  been  small,  and  only  for  two  or  three 
months  in  the  year,  and  consequently  only  selected  ground  could  be  worked  under 
such  circumstances. 

We  have  also  deep  deposits  of  gravel  to  a  large  extent,  which,  however,  require 
heavy  capital  for  their  development. 

Of  crushing-mills  we  have  but  one  in  operation,  the  Paragon  mill  at  Bath.  All  the 
others  are  idle,  and  offered  for  sale,  except  the  Rough  Gold  Company's  mill  at  Bath, 
for  which  the  company  still  hope  to  have  use. 

At  Dutch  Flat  the  celebrated  Taeii'  and  Franklin  ground,  comprising 
forty  acres  of  gravel  with  a  depth  of  240  feet,  which  has  been  noticed 
in  previous  reports,  was  sold  during  1871  to  a  San  Francisco  company  for 
$100,000,  half  the  amount  beiug  paid  down.  The  company  will  run 
a  bed-rock  tunnel  from  Bear  Eiver,  for  which  purpose  they  will  use  a 
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Severance  diamond  drill.  Operations  in  tbis  vicinity  are  netting'  ''^^ 
good  returns  as  in  any  previous  year,  and  better  than  for  several  last 
past.  Rabliu,  Taefl",  and  others  in  the  Sujnmit  claims,  Ping  Ugly  Hill, 
recently  patented,  realized  fifty-live  and  forty-eight  pounds  respectively, 
from  two  clean-ups,  after  two  weeks'  washing.  This  company  owns  the 
fee  to  over  one  hundred  acres  of  ground  supposed  to  be  as  good. 

Andrew  Larson  has  opened  a  set  of  claims  known  as  the  "Central," 
He  has  put  in  2,200  feet  of  iiumo  40  inches  wide,  and  400  feet  of  flume 
44  inches  wide,  the  latter  in  a  tunnel  which  has  been  just  completed 
through  soft  clay,  with  massive  trap-bowlders,  and  so  moist  as  to 
require  the  use  of  false  timbers  and  a  boarded  breast  to  work  it  at  all. 
The  tunnel  is  timbered  with  giant  posts,  standing  on  solid  soils,  the 
whole  lagged  with  heavy  lagging.  This  tunnel  gives  an  additional  fall 
of  60  feet,  and  his  shaft  at  its  head  is  cribbed  with  strong  timbers,  then 
lined  with  planks,  and  then  again  with  sheet  iron  upon  a  portion.  He 
will  have  a  bank  200  feet  high,  which  he  will  attack  with  500  inches 
of  water  from  Hoskin's  Dictator  and  Little  Giant. 

Many  other  claims  at  Dutch  Flat  and  vicinity  are  being  prepared  for 
extensive  operations  in  the  spring  of  1872,  and  a  larger  yield  may  be 
expected  from  this  locality'  than  for  years  past.  The  Cox  pan,  noticed 
in  my  description  of  the  southern  mines,  has  lately  been  introduced 
here.  One  of  the  owners  of  the  Baker  ground  furnishes  the  following 
account  of  its  operations : 

Oq  the  Baker  claim  at  Dutcli  Flat  is  one  of  Cox's  cemeut-mills  for  working  cemented 
.gravel.  The  cement  worked  by  this  mill  is  the  blue  cement,  and  probably  as  hard  as 
any  in  the  State. 

The  cement  and  gravel  are  loaded  in  a  car  in  the  claim  and  run  to  the  mill  on  a 
track,  where  it  is  dumped  into  a  hopper  with  au  inclined  bottom,  from  which  it  in 
loaded  into  the  mill  by  means  of  a  gate  operated  by  the  man  in  charge  of  the  mill.  It 
thus  requires  but  once  handling — a  great  saving  of  cost. 

There  are  usually  put  into  the  mill  at  one  time  from  ten  to  twelve  hundred  pounds, 
which  is  done  while  the  mill  is  in  motion,  as  will  be  described  below. 

In  the  top  of  the  rim  of  the  mill  there  is  constantly  a  stream  of  water  of  four  or  five 
inches,  which  carries  the  pulverized  cement  down  through  the  small  oj)enings  of  tha 
bottom  of  the  mill  into  the  sluice-boxes  i^rovided  for  saving  the  gold. 

The  mill  is  set  in  motion  and  the  gate  of  the  hopper  raised  to  gradually  let  the 
cement  enter  the  mill,  which  generally  occupies  about  two  minutes,  when  it  is  worked 
about  four  minutes  longer,  when  the  mill  is  stopped  and  a  trap-door  opened  by  a  lever, 
the  mill  set  in  motion,  and  all  the  rock  is  driven  through  the  trap-door  into  the  rock- 
sluice,  (the  cement  which  contains  the  gold  having  been  thoroughly  disintegrated 
and  pulverized  by  the  friction,  &g.,  and  passed  into  the  sluice-boxes.)  The  ox>eratiou 
is  then  repeated.     Softer  material  requires  less  time  to  work  each  charge. 

The  mill  will  readily  work  from  100  to  125  tons  (of  20  cubic  feet  to  the  ton)  in  24 
hours,  and  at  an  expense,  including  water-power,  labor,  &c.,  of  about  10  cents  per  ton. 
The  hardest  cement  requires  the  mill  to  be  worked  at  a  speed  of  65  revolutions  per 
minute,  which  requires  about  8  horse-power.  This  mUl  is  run  by  a  hurdy-gurdy  wheel 
10  feet  in  diameter. 

The  mills  working  in  Tuolumne  County  are  also  worked  by  hurdy-gurdy  wheels,- 
but  it  only  co  ,ts  from  7  to  9  cents  i^er  ton,  the  cement  not  being  so  hai-d  as  that  at 
Dutch  Flat. 

This  machine  certainly  does  its  work  very  thoroughly  and  cheaply ;  every  stone  is 
thoroughly  cleaned  and  washed,  and  the  cement  so  pulverized  that  it  is  very  difficult 
to  find  a  color  in  the  tailings.  • 

The  inventor  claims  that  one  mill  will  do  as  much  work  as  a  25-stamp  mill. 

The  cost  of  this  mill  is  very  small  compared  with  the  stamp-mill,  the  price  being 
$1,200.  The  cement  can  be  worked  for  about  one-tenth  the  expense  of  the  stamping 
]>rocess,  as  it  costs  from  $1  to  .$1.75  by  stamp  ;  besides,  it  does  its  work  more  thoroughly. 
The  wear  and  tear  is  estimated  at  10  cents  per  day. 

The  yield  for  Gold  Eun  district  for  the  past  year  has  been  unusually 
light,  on  account  of  the  drought.  A  tunnel  to  open  and  drain  this 
ground  has  been  commenced  by  the  Gold  Run  Ditch  and  Mining  Com- 
pany.    It  will  be  run  from  Cahon  Creek,  and  will  tap  the  mines  243 
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feet  lower  than  the  present  benches.  It  will  he  2,200  feet  in  length,  9 
feet  wide,  and  8  feet  high. 

Nearly  all  the  extensive  and  valnable  hydraulic  and  gravel  |jround 
between  Dutch  Flat  and  Nevada  City,  lying  on  Bear  Eiver,  Steep  Hol- 
low, and  Greenhorn  Creeks,  (see  Eeport  for  1871,  pages  81-84,) has  passed 
into  the  hands  of  English  companies  at  prices  which  have  yielded  for- 
tunes to  their  former  owners,  but  which  will  jjrove  highly  remunerative 
to  the  purchasers.  The  "You  Bet"  ground,  formerly  belonging  to 
Edward  Williams,  is  now  incorporated  in  London  as  the  Birdseye  Creek 
Mining  Company.  The  Little  York  ground  is  about  to  pass  under  the 
control  of  a  London  company,  and  it  is  rumored  that  the  vast  and  valu- 
able interests  of  Messrs.  Sargent  &  Jacobs,  near  Quaker  Hill,  will  like- 
wise soon  change  hands.  No  facts  or  figures  could  be  obtained  from 
the  new  owners  this  year,  which  is  much  to  be  regretted,  as  their 
systematic  and  careful  management  (as  manifested  in  the  conduct  of 
some  of  their  early  purchases)  would  throw  some  light  on  many  ques- 
tions of  economical  mining.  The  earliest  purchase  of  this  kind  of 
gTouud  was  made  at  Buckeye  Hill,  near  Sweetland,  in  Nevada  County, 
and  the  profits  realized  have  produced  the  natural  results  of  turning 
the  attention  of  English  capitalists  to  these  enormous  and  comparatively 
undeveloped  resources  of  our  State.  Tlie  result  has  been  the  invest- 
ment during  the  past  year  of  over  $1,000,000  in  our  gravel  mines  alone. 

The  following  report  from  French  Corral  mining  district,  Nevada 
County,  was  furnished  by  Mr.  W.  M.  Eddy,  of  French  Corral : 

Estimated  area  of  mining  gronnd  to  be  worked,  275  acres. 

Estimated  average  yield  ))er  cubic  yard  of  hydraulic  ground,  15  cents. 

Average  yield  per  cubic  yard  of  cement  ground,  $3.50. 

Cost  per  cubic  yard  of  mining  and  working  cement  ground,  §1.10. 

Net  yield  of  cement  ground,  $2.40. 

Principal  mining  companies  in  this  district  as  follows: 

The  French  Corral  Mining  Company  having  about  75  acres  of  ground,  both  hydraulic 
and  cement,  own  and  are  running  steadily  one  15  and  one  10-stamp  mill,  crush- 
ing cement.  Bed-rock  tunnel  in  contemplation.  Present  tunnel  low  enough  to  work 
hydraulic  ground  several  years.     Own  valuable  water-right  in  connection  with  claims. 

Kansas  Company  own  valuable  cement  claims.  Have  one  10-stamp  mill  running 
steadily.    Have  ground  for  about  one  and  a  half  or  two  years'  work. 

Nebraska  Company — Cement  ground.  Have  one  10-stamp  mill  running  steadily,  and 
ground  to  last  about  six  months. 

Kate  Hayes  and  Troy  Company  own  about  thirty-five  acres  of  ground,  (hydraulic  and 
cement.)  Not  worked  at  present  for  want  of  water.  Deeper  bed-rock  tunnel  contem- 
plated. 

Trust  and  Hoper  Company  have  about  twenty-five  acres  of  hydraulic  and  cement 
ground.     Bed-rock  tunnel  contemx^lated  and  necessary  to  work  it  advantageously. 

Bell,  Alexander  &  Co.  have  about  forty  acres  of  ground,  both  hydraulic  and  cement. 
Bed-roclt  tunnel  necessary  to  work  it. 

Allison  and  Co.  have  about  twenty-five  acres,  both  hydraulic  and  cement  ground. 
Tunnel  necessary  to  work  it. 

Monte  Cinto  and  Railroad  have  about  twenty-five  acres  cement  and  hydraulic  ground. 
Tunnel  necessary.    • 

Bed- Rock  Tunnel  Company  have  some  twenty-five  acres  ground,  both  hydraulic  and 
cement,  completed,  and  opened  up  a  bed-rock'  tunnel  this  year  2,700  feet  in  length. 
The  Allison  and  Monte  Cinto  Companies'  claims  join  this  company's  ground,  and  can 
be  worked  through  their  tunnel. 

Estimated  gross  yield  of  mines  in  this  district  this  year  |250,000 ;  ruling  wages  for 
skilled  labor,  $4  ;  for  unskilled,  |3. 

Estimated  average  depth  of  mining  ground,  100  feet. 

The  above-described  district  is  situated  between  the  South  and  Middle 
Yuba  Elvers,  a  section  of  country  described  in  Eeport  for  1871,  pages 
72  to  78.  The  North  Bloomfield  Gravel  Company,  further  up  the  same 
ridge,  having  demonstrated  the  great  richness  of  their  ground  by  pros- 
pecting-shafts,  have  commenced  a  tunnel  to  open  their  claims  to  the 
bed-rock.     This  tunnel  will  be  run  from  the  Yuba  Eiver,  and  will  reach 


118     MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTAINS. 

the  claims  at  a  point  estimated  200  feet  below  the  bed-rock,  giving 
ample  f^ill  for  working.  In  shaft  No.  1,  they  have  run  500  feet  each 
way,  demonstrating  the  channel  to  be  1,000  feet  wide.  Here  they  have 
taken  out  as  high  as  $1,000  a  day,  the  pay-gravel  being  equally  dis- 
tributed. In  No.  2  they  have  struck  the  mine,  also  in  No.  3,  and  find 
prospects  sufficient  for  hydraulic  mining  all  the  way  down.  The  dis- 
tance between  the  two  shafts  is  three-quarters  of  a  mile,  and  the  striking 
of  the  last  prospect  is  important  as  demonstrating  a  continuous  channel 
from  one  to  the  other.  The  dam  at  Bowman's  is  heavy  enough  to  keep 
the  ditch  full,  and  8,000  inches  now  run  to  waste.  Tlie  ditch  is  running 
2,800  inches.  They  are  using  three  or  four  pipes  with  six-inch  nozzles 
day  and  night. 

A  Grass  Valley  paper  of  recent  date,  in  alluding  to  the  prospects  of 
this  ridge,  says : 

The  Union  Hill  Gravel  Mining  Company,  at  Colnmbia  Hill,  is  makinoj  extensive 
preparations  for  hydraulic  mining.  Heretofore  they  have  used  about  4U0  inches  of 
water  day  and  night.  As  night-work  is  not  as  profitable  as  day-work,  the  company  con- 
cluded to  construct  a  large  reservoir,  and  use  1,000  inches  ten  hours  daily.  The  reser- 
voir will  be  completed  in  about  three  weeks,  at  a  cost  of  between  $3,000  and  $4,000. 
Sixty  men  are  now  employed  in  its  construction.  The  company  has  run  a  bed-rock 
tunnel  1,050  feet,  and  has  (300  feet  yet  to  finish.  The  rock  is  hard  syenite,  and  only 
12  inches'  advance  can  be  made  in  twenty-four  hours,  with  three  shifts.  To  expedite 
the  completion  of  the  tunnel,  the  company  is  making  arrangements  to  put  in  a  diamond 
drill.  This  will  be  driven  by  water-power  introduced  into  the  tunnel  by  means  of  an 
iron  pipe.  The  pressure  will  be  something  over  300  feet.  The  power  is  to  be  applied 
to  the  drill  by  means  of  two  hurdy-gurdy  wheels.  The  tunnel  has  cost  thus  far  $13 
per  foot.  It  is  estimated  that  the  diamond  drill  will  facilitate  i^rogress  in  the  tunnel 
66  per  cent,  over  the  hand-drill.  This  winter  the  company  will  use  in  their  claims  two 
nozzles,  one  five-inch  and  one  six-inch.  The  smallest  will  discharge  400  inches,  and  the 
largest  (iOO  inches  of  water,  under  a  300-foot  pressure.  When  their  bed-rock  tunnel  is 
finished  it  will  be  297  feet  from  the  surface,  or  from  the  first  bench  that  has  been 
washed  oft'.  This  bench  is  142  feet  from  the  original  surface.  This  will  give  the 
reader  an  idea  of  the  original  depth  of  the  claims.  The  Union  Gravel  Mining  Com- 
pany have  a  vast  amount  of  mining  ground  in  one  body,  their  claims  extending  two 
and  one-fourth  miles  on  the  gravel-channel,  which  latter  has  a  width  of  from  1,000  to 
2,000  feet.  They  use  for  hydraulic  purposes  in  their  claims  1,200  feet  of  18-inch  pipe 
and  3,800  feet  of  smaller  pipe  for  their  diamond  drill. 

The  claims  at  Relief  Hill  are  yielding  excellent  returns  to  their  owners. 
The  channel  i)roper  of  the  Great  Blue  Lead  at  this  point  is  over  2,000 
feet  in  width,  and  recent  developments  prove  that  the  pay-gravel  con- 
tinues from  rim-rbck  to  rim-rock.  The  owners  are  just  getting  fairly 
into  their  mines,  after  years  of  persevering  labor.  The  recent  "clean- 
ups" of  the  What  Cheer  and  Walkinshaw  Consolidated,  Eagle,  North 
Star,  and  Union  Companies,  showed  a  yield  of  from  $16  to  $30  per  day 
to  the  hand.  The  above  mines  cleaned  up,  September  27,  over  $20,000, 
middle  of  October,  $5,000,  and  November  13,  $14,673.34. 

The  gold  in  this  ancient  river-bed  is  very  heavy,  especially  in  the 
center  of  the  channel,  where  pieces  are  frequently  found  weighing  from 
one  to  five  ounces,  and  sometimes  as  high  as  15  ounces.  The  above 
claims  have  from  300  to  1,500  feet  frontage,  and  one  mile  in  length. 
The  banks  vary  from  75  to  200  feet  in  height.  The  hill  known  as  Eelief 
Hill  is  situated  three  miles  from  North  Bloomfleld,  and  17  miles  from 
Nevada  City,  California.  The  net  i^rofits  of  these  claims  for  less  than 
two  months  exceed  $30,000. 

At  Omega,  during  the  past  summer,  unusual  preparations  have  been 
made  in  placing  the  best  gravel-claims  in  a  complete  state  of  readiness 
for  hydraulicking.  A  large  amount  of  drifting  and  blasting  has  been 
done.  Tully  &  Co.  have  two  sets  of  claims,  and  will  be  able  to  use  from 
1,500  to  2,000  inches  of  water;  Burwell  &  Fuller  will  use  from  500  to 
700  inches ;  Sale  &  McSorley  also  500  inches.     Fuller,  Pease  &  Co.  have 
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about  1,000  feet  of  pipe  dojvn,  and  will  run  750  inches  of  water.  Evans 
&  Co.  bave  about  GOO  feet  of  pipe  down,  and  will  use  about  600  inches 
of  water.  S.  Kyle  has  about  500  feet  of  pipe  laid,  and  will  use  about 
500  inches  of  water. 

The  prediction  in  my  last  report  of  the  increasing- yield  of  the  gravel- 
channels  near  Grass  Valley  has  been  fully  realized.  The  Hope  Com- 
pany, which  was  then  the  leading  company  in  this  branch  of  mining, 
have  been  constantly  at  work,  and  arenowusiugan  eight-stamp  mill.  The 
yield  from  this  claim  has  not,  however,  been  uniform,  and  has  disap- 
pointed the  expectations  formed  from  the  condition  of  the  mine  at  the 
period  of  our  visit  in  July,  1870.  The  mine  is  now  looking  better.  This 
company  took  out  $10,000  in  November  last,  at  an  expense  of  $2,500. 
Many  claims  there  engaged  in  prospecting  have  been  successful  in  strik- 
ing rich  spots  in  the» channel.  The  Webster  Company  are  reported  to 
have  taken  $27,000  from  a  i)iece  of  gravel  in  this  claim  25  by  100  feet 
in  dimensions.  The  Picayune  Company  also  have  rich  ground  opened 
by  a  tunnel  725  feet  in  length.  The  Town  Talk,  lying  to  the  east  of  the 
town,  has  made  some  extraordinary  runs.  A  month's  run  in  September' 
last  yielded  279|  ounces  of  retorted  gold,  worth  $5,000.  The  channels 
here  seem  to  be  "spotted"  in  their  character,  anddifiicult  to  trace,  as  the 
topography  of  the  country  gives  no  indication  of  their  subterranean 
course.  The  surface  is  gently  undulating  hills  and  drainage  is  difficult. 
Most  of  the  claims  are  opened  by  shafts  or  inclines,  and  the  water  and 
gravel  raised  by  machinery. 

Tlie  yield  of  the  deep  placers. — The  question  of  the  yield  of  hydraulic 
and  gravel  claims  is  one  which  has  lately  attracted  the  observation  of 
some  of  our  practical  miners.  Some  interesting  data  relative  to  the 
yield  of  Gold  Eun  district.  Placer  County^,  were  furnished  the  writer 
last  year  by  Professor  W.  H.  Pettee,  then  connected  with  the  State 
geological  survey.  The  facts  were  known  too  late  for  insertion  in  the 
last  report,  and  were  first  published  as  a  communication  to  the  Engi- 
neering and  Mining  Journal,  of  Xew  York.  This  communication  called 
forth  the  following  editorial  in  the  Mining  and  Scientific  Press,  of  San 
Erancisco : 

It  would  appear  that  heretofore  the  yield  of  the  placer-dirt,  at  least  in  several  local- 
ities in  our  State,  has  been  generally  overestimated.  An  example  of  this  is  with  re- 
gard to  the  j)lacers  of  Gold  Run  district.  The  Engineering  and  Mining  Journal  lately 
had  a  communication  with  regard  to  an  interesting  calculation  of  the  average  yield 
per  cubic  yard  of  the  dirt  washed  in  this  district,  made  by  W.  H,  Pettee,  of  the  Cali- 
fornia State  geological  survey.  The  superhcial  area  here,  from  the  Central  Pacific  Rail- 
road southerly  to  the  place  wliere  the  deposit  has  been  broken  off  by  the  canon  of  the 
North  Fork,  is  estimated  at  8G0  acres,  of  which  about  one-half  has  been  worked  over, 
not  worked  out,  as  the  bed-rock  has  been  reached  only  at  the  southern  extremity,  in 
the  ground  of  the  Indiana  Hill  Cement  Mining  Company.  It  is  estimated  that  43,000,000 
cubic  yards  of  dirt  have  been  removed  by  hydraulic  process,  and  the  gross  product  of 
the  district,  calculated  from  statistics  furnished  principally  by  Messrs.  Moore  &  Miner, 
is  given  as  about  $2,000,000.  The  average  yield,  therefore,  has  not  been  over  4f  cents, 
and  yet  hydraulic  mining  has  been  carried  on  with  large  proht.  This  calculation, 
however,  embraces  only  the  product  of  the  surface-dirt,  as  there  are  still  from  one  hun- 
dred to  two  hundred  feet  of  gravel  and  cement  underlying  the  excavation.  As  the 
richest  dirt  is  generally  found  near  the  bed-roct,  future  yields  will  probably  bring  up 
this  average  considerably  higher.  Several  estimates  have  been  made  of  the  average 
yield  of  the  claims  between  the  Middle  and  South  Yuba.  Our  readers  will  remember 
Laur's  estimate  of  about  16  cents,  and  Silliman's  of  about  30  cents  per  ciTbic  yard  (in 
Ross  Browne's  Report,  1863)  for  this  last  region.  We  may  say  in  addition  that  we 
believe  Mr.  Pettee's  calculations  to  have  been  as  carefully  made  as  any  others,  proba- 
bly more  carefully  than  any  before. 

The  editor  is  correct  in  assuming  that  the  calculations  of  Professor 
Pettee  were  made  with  care.  They  were  made  after  a  careful  and  de- 
tailed measurement  of  the  banks  of  the  basin,  and  an  estimate  from 
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such  measurement  of  the  quantity  of  dirt  removed,  taking  into  consid- 
eration the  topography  of  the  surface  of  the  country  before  hydraulic 
washings  commenced.  For  this  latter  i)urpose  he  had  to  rely,  of  course, 
on  the  information  of  the  miners  of  the  district.  The  gross  yield  of  the 
<listrict  was  obtained  from  the  books  of  Messrs.  Moore  &  Miner^ 
bankers,  of  Gold  Run,  and  will  be  found  on  page  85  of  the  Report  for 
1871.  The  method  of  calculation  adopted,  while  it  cannot  be  claimed  to 
give  accurate  results,  will  at  least  afford  an  approximation  to  the  yield 
of  the  district  per  cubic  yard  of  the  amount  of  gold  extracted  from  the 
upper  strata  of  liydraulio  dirt^  but  cannot  be  accepted  as  the  average 
yield  of  the  district,  as  none  but  hydraulic  dirt  was  embraced  in  the 
calculation.  At  that  time  the  harder  gravel  and  cement  had  not  bceu 
reached,  and  subsequent  runs  indicate  an  increasing  yield  in  the  lower 
strata,  while  the  bottom,  as  developed  in  the  min&'of  the  Indiana  Hill 
Cement  Company,  is  proving  of  great  richness.  In  view  of  these  facts 
we  feel  justified  in  believing  that  the  average  yield  of  Gold  Eun  will 
equal,  when  bed-rock  is  reached,  that  of  the  placers  described  b^'  Pro- 
fessor Lauer,  between  the  Middle  and  South  Yuba.  The  successful 
mining  of  low-grade  dirt  at  this  place  is  owing  to  the  softness  of  the 
dirt,  its  great  depth,  (average  of  200  feet,)  the  abundance  and  cheap- 
ness of  waiter,  and  the  facilities  for  running  off  with  plenty  of  fall. 
The  outlets  are  now  becoming  filled,  and  a  bed-rock  tunnel  is  necessary. 
Mr.  W.  M.  Eddy,  of  French  Corral,  Nevada  County,  has  made  some 
estimates,  based  on  experiments  undertaken  at  our  request,  of  the  yield 
of  hydraulic  ground  near  French  Corral,  and  gives  the  following  as  the 
results : 

Average  yield  per  cubic  yard  of  hydraulic  ground $0  15 

Average  yield  per  cubic  yard  of  cement  ground 3  50 

Cost  per  cubic  yard  mining  and  working  cement  ground,  (mill 

process) 1  10 

This  gives  a  net  yield  for  the  cement  ground  of  $2.40  per  cubic  yard. 
The  mills  are  run  by  water-povvcr.  The  hydraulic  dirt,  it  will  be  ob- 
served, is  much  richer  than  at  Gold  Eun,  but  it  is  not  as  deep,  and  is 
much  more  compact. 

A  correspondent  of  Stars  and  Stripes  (Auburn,  Placer  County)  esti- 
mates the  average  past  yield  of  ground  per  cubic  yard,  for  districts  in 
that  county,  as  follows:  Iowa  Hill,  71  cents;  Independence  Hill,  25 
cents;  Eoach  Hill,  60  cents;  Eichardson  Hill,  15  cents;  and  Wiscon- 
sin Hill,  12i  cents ;  and  says  parties  in  Gold  Eun  district  estimate  the 
cost  of  working  there  at  2  to  3 J  cents  per  cubic  yard.  It  is  estimated 
that  the  cost  of  working  at  Iowa  Hill  will  be  2^  cents;  Independence 
Hill,  2  cents ;  Eoach  Hill,  the  gravel  on  which  is  much  harder  than  in 
the  other  places  named,  6  cents;  Eichardson  Hill,  3  cents;  and  Wiscon- 
sin Hill,  2  cents. 

In  this  connection  attention  is  called  to  the  tables  prepared  by  Mr.  J. 
Eathgeb,  of  Calaveras  County,  relative  to  yield  of  mines  near  San 
Andreas,  also  to  description  of  claims  in  Table  Mountain,  under  the 
heading  of  "  Southern  Mines.*' 

Quartz  mining  in  Placer  and  Nevada. — The  gold-bearing  quartz-ledges 
of  these  counties  are  so  numerous  as  to  render  a  detailed  description,  or 
even  mention,  impracticable  within  the  limits  of  this  article.  Most  of 
the  leading  mines,  particularly  those  of  Grass  Valley  and  vicinity,  have 
a  world-wide  reputation,  and  have  been  repeatedly  described  in  the  re- 
ports of  the  Mining  Commissioner,  so  that  their  characteristics  are 
familiar  to  all  persons  interested  in  mining.  Within  the  limits  of  these 
counties  are  three  important  districts,  containing  groups  of  valuable 
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mines,  viz.,  Ophir  district,  in  Placer  County,  and  Grass  Valley  and 
Eureka,  in  i^evada  County. 

Ophir  district  lies  near  the  town  of  Auburn,  on  the  Central  Pacific 
Eailroad,  thirty  miles  from  Sacramento  City,  at  an  elevation  of  only  two 
or  three  hundred  feet  above  tho  Sacramento  Valley.  This  group  of 
mines  lies  in  a  southerly  direction  from  the  celebrated  Grass  Valley 
mines,  and,  it  is  claimed,  are  on  the  same  belt  of  formation,  though  we 
doubt  whether  this  ia  capable  of  demonstration.  This  locality  was 
famous  in  early  times  for  the  yield  of  its  surface  placers.  These  placers 
were  of  great  richness,  but  very  shallow,  and  the  gold  was  undoubtedly 
the  result  of  the  decomijosition  of  the  numerous  seams  of  quartz  which 
cropped  out  of  their  slate  casings.  As  the  placer- ground  was  exhausted 
by  the  improvident  miner  of  those  days,  he  turned  his  attention  to  the 
quartz- veins,  and  explored  them  to  a  depth  of  from  thirty  to  fifty  feet,  as 
far  as  he  could  work  without  pumping  and  hoisting-machinery.  These 
veins  run  parallel  to  each  other,  and  can  be  traced  by  these  workings 
for  thousands  of  feet  in  length.  Most  of  them  being  narrow,  and  the 
gold  lying  in  "pockets,-'  they  were  only  explored  to  the  water-line,  where 
they  were  abandoned  and  lay  dormant  for  years.  The  towns  of  Ophir 
and  Auburn  were,  for  several  years,  nearly  deserted,  the  latter,  owing 
to  the  location  of  the  county-seat,  iireserving  something  of  its  former 
prosperity.  It  is  only  within  the  past  two  years  that  some  of  these 
mines  have  been  opened  systematically,  and  the  results  have  been,  in 
every  instance,  satisfactory. 

This  metalliferous  belt,  varying  in  width  from  three  to  five  miles, 
courses  through  the  county,  and  consists  of  slates  highly  metamorphic, 
trap,  (diorite,)  porphyry,  and  granite. 

The  ore-bearing  veins  vary  in  thickness ;  when  in  slate,  from  two  to 
five  feet,  but  when  occurring  in  trap  or  granite  their  strike  is  at  right 
angles  with  the  formation,  and  rarely  exceed  twenty  inches  in  thickness. 
The  ores  contain  gold  and  silver,  pyrites  of  iron,  and  copper  blende 
occasionally  in  small  quantities,  and  tellurets.  Pockets  and  nests  of 
nuggets  of  gold  are  frequent,  often  containing  from  $10  to  $100,000 
in  a  single  nest ;  but  the  mass,  aside  from  the  pockets,  rarely  exceed 
$10  to  870  per  ton  of  2,000  pounds  of  ore. 

.  The  St.  Patrick  Mining  Company  own  three  parallel  veins  in  trap. 
The  St.  Patrick  proper,  near  the  surface,  contains  a  pocket  from  which 
$75,000  was  taken.  The  present  dei)th  is  220  feet,  with  a  persistent 
yield  of  milling  ore.  An  Auburn  paper  of  March,  1871,  thus  refers  to 
a  crushing  made  by  this  company :  "  One  hundred  and  ninety-four  tons 
of  rock  were  crushed,  yielding  within  a  small  fraction  of  GO  pounds  of 
retorted  gold,  valued  at  about  $11,000.  In  addition  to  the  above,  the 
company  sent  below  a  lot  of  specimen  rock — about  half  a  ton — the  value 
of  which  is  variously  estimated  at  from  $1,000  to  $2,500.  Thus  we  have 
a  tCvSt  by  the  crushing  of  nearly  200  tons  of  rock  just  as  it  came  out, 
good,  bad,  and  indiiierent,  that  shows  an  average  of  about  $07.50  per 
ton.  Considering  that  the  bottom  of  the  shaft  is  80  feet  below  the 
water-line,  and  that  the  rock  at  that  depth  is  the  best  they  have  struck, 
the  above  must  establish  the  reputation  of  the  St.  Patrick." 

The  Big  Doig,  a  parallel  vein,  and  only  120  feet  south,  also  contains 
rich  and  remunerative  milling  ore. 

The  Peachy,  traceable  on  the  surface  for  1,500  feet,  will  average  IS 
inches  thick,  and  pay  from  $30  to  $40  per  ton. 

The  Bellvue  has  eight  parallel  veins  in  trap,  coursing  east  and  west,  and 
within  a  distance  of  from  30  to  100  feet  of  each  other.  The  ores  from 
this  mine  have  milled  from  $33.50  to  $10  per  ton,  without  regard  to  the 
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sulpliurets,  which  are  of  a  very  high  grade,  and  assaying  from  $50  to 
$G,000  per  ton.    The  ore  contains  about  2^^  per  cent,  of  sulphurets. 

The  Greene  mine  is  about  two  feet  in  width,  and  has  paid  dividends  from 
ore  taken  from  the  shaft  without  stoping.  A  local  newspaper  of  May, 
1871,  gives  the  following  particulars  of  the  yield  of  this  remarkable 
mine  :  "  The  owners  have  placed  on  the  mine  a  small  crusher,  pans,  and 
other  reduction- works,  and  have  made  two  small  runs  of  the  rock.  .  They 
first  reduced  ten  tons,  which  yielded  $500,  or  $50  to  the  ton.  Another 
small  run  of  6  tons  and  1,600  pounds  from  a  different  class  of  ore  was 
then  put  through,  which  turned  out  $1,255  in  gold,  or  near  $200  per  ton. 
Subsequently  they  ran  through  12  tons  of  ore,  which  yielded  some 
$15,000  in  melted  gold,  over  $1,100  to  the  ton.  This  is  the  most  astound- 
ing yield  we  have  ever  chronicled,  and  we  doubt  if  it  has  ever  had  its 
equal  from  the  same  amount  of  gold-bearing  quartz.  There  are  now  on 
the  dump  at  the  shaft  100  or  200  tons  of  ore,  fully  half  of  which  is  rich. 
This  mine  has  been  extensively  prospected  by  shafts  and  drifts,  and  all 
the  expenses,  including  the  mill,  pans,  and  machinery,  have  been  met 
by  running  small  portions  of  the  quartz  through  an  arrastra  occasionally, 
or  pounding  out  gold  in  a  hand-mortar."''  Another  paper  of  later  date 
says :  "At  Greene's  (the  old  '  Mallet')  ledge,  supposed  by  some  to  be  on 
the  Good  Friday  ledge  of  the  Ophir  Company,  they  have  within  the 
past  week  taken  out  a  large  quantity  of  surpassingly  rich  rock.  Many 
specimens  seem  to  be  almost  half  gold.  The  amount  of  gold  in  the 
quartz  extracted  within  the  week  is  variously  estimated  at  from  $12,000 
to  $20,000.  Two  and  a  half  days'  crushing  last  week,  with  four  stamps 
and  one  Hepburn  pan,  realized  185J  ounces  of  retorted  gold.  This  is 
at  the  rate  of  $1,987  per  day,  and  gives  a  total  of  about  $28,000  within 
the  past  mouth.  A  two-weeks  run  of  the  mill — four  stamps — has  yielded 
within  a  fraction  of  $50,000,  which  is  reckoned  the  heaviest  yield  on 
record."  These  yields,  astounding  as  they  may  seem,  are  well  authenti- 
cated. 

The  Peter  Walter,  an  extension  of  the  Greene  easterly,  has  been  noted 
for  its  rich  pockets.  The  present  owners  are  working  the  mine  for  its 
value  for  milling  ores  with  good  results.  The  company  have  complete 
steam-works  on  the'  mine,  propelled  by  a  25  horse-power  engine,  with 
friction  gear  and  everything  working  in  most  perfect  order.  The  main 
shaft  is  down  about  120  feet,  and  work  is  being  prosecuted  night  and 
day  with  3  shifts,  12  men  in  all  working  under  ground.  Levels  are  being- 
run  both  east  and  west  from  the  shaft  at  a  point  116  feet  deep.  These 
levels  are  in  some  10  or  12  feet,  and  good  ore,  showing  plenty  of  free 
gold,  is  being  taken  from  them  and  hoisted  to  the  surface.  The  value 
of  the  quartz  taken  from  these  drifts  is  placed  at  from  $40  to  $50  per 
ton.     It  is  in  contemplation  to  erect  a  10-stamp  mill. 

The  St.  Louis.  This  mine  is  inclosed  in  granite.  Vein  from  2  to  6  feet 
in  thickness,  and  ores  varying  in  value  from  $20  to  $60  per  ton. 

The  Crandall.  This  vein  is  in  a  highly  metamorphic  slate,  closely 
resembling  trap,  and  is  an  exception  in  its  strike  to  most  other  veins  in 
this  formation,  as  it  runs  easterly  and  westerly,  averaging  in  strength 
3J  feet.  Ore  valued  at  $20  per  ton.  Eecent  developments  in  depth 
denote  a  valuable  and  extensive  mine. 

The  Shipley  mine  has  a  powerful  vein  carrying  low-grade  ores, 

Mr.  J.  H.  Grossman,  to  whom  I  am  indebted  for  notes  on  this  dis- 
trict, furnishes  the  following  respecting  two  well-known  mines : 

The  Buckeye,  with  a  parallel  lode  30  feet  distant  called  the  "  Big  Vein  "  or  the  "  Eliza- 
beth," used  to  be  worked  by  shafts  from  30  to  50  feet  deep,  or  until  water  or  hard 
rock  was  reached;  then  the  shaft  would-be  abandoned  and  another  sunk.    In  that  way 
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• 

it  was  prospected  or  worked  for  about  1,600  feet  in  the  two  veins  to  the  depth  stated  ; 
the  ore  taken  out  paying  from  30  to  100  ounces  per  ton  by  arrastra  reductiou.  The  Tra- 
cer Eiver  excitemeat  broke  out  aud  the  owners  all  sold  out  or  abandoned  their  claims. 
Some  San  Francisco  capitalists  recently  bought  the  entire  hill  containing  eight  paral- 
lel lodes  within  a  compass  of  300  feet  at  right  angles,  and  extending  on  their  line  of 
strike  2,500  feet  easterly  aud  westerly,  dipping  northerly  ;  all  true  fissure-veins  cut- 
ting the  formation,  which  is  greeustoue  (diorite)  aud  metamorphic  slate.  The  veins 
are  small,  say  from  12  to  30  inches  thick,  but  carry  uniform  ore  of  a  very  high  grade, 
working  by  mill-process  from  35  to  50  ounces  per  ton.  The  concentrated  sulphurets 
assay  from  $434,  the  lowest,  to  $17,000  per  ton.  The  superintendent  has  inaugurated 
systematic  workings  by  shafts  aud  levels,  and  erected  good  hoisting-works.  He  has 
taken  out  and  milled  200  tons  of  ore,  which  was  extracted  at  an  expense  of  $3  per  ton 
and  paid  $35  per  ton.  He  has  nearly  400  tons  on  the  dump,  ready  for  milling,  that  he 
estimates  worth  $40  per  ton.  He  is  driving  an  adit  level  from  Doty's  ravine  (now 
ia  123  feet  with  50  feet  of  backs)  on  the  "  Elizabeth  lode  "  30  feet  from  the  Bellevue 
mine  north,  parallel  with  it  and  1,500  feet  from  the  main  shaft  of  the  Bellevue  on  the 
line  of  strike  of  the  lode.  This  level  when  opposite  the  Bellevue  shaft  will  drain  the 
eight  mines  to  a  vertical  depth  of  175  feet.  A  cross-cut  driven  north  and  south  will 
tap  all  the  lodes  aud  furnish  many  thousand  tons  of  high-grade  ores.  The  vein,  which 
was  from  six  to  eight  inches  thick,  and  what  is  known  as  ribbon-rock,  exhibited  rich  spe- 
cimens conraiuing  more  gold  than  quartz  ;  theparallel  ribbon  adjoining  showed  bunches 
of  wire  and  horn  silver  ;  then  came  a  ribbon  of  massive  sulphurets,  containing  galena, 
blue  sulphuret,  silver,  aud  sulphuret  of  iron.  The  formation  is  easily  worked,  drifts 
being  driven  for  $6  per  foot,  aud  shafts  sunk  for  $12  per  foot. 

Mills  in  the  district. — The  Green  Emigraut,  20  stamps ;  the  Opliir,  10 
stamps;  tlie  Shipley,  10  stamps;  the  St.  Patrick,  15  stamijs;  aud  sev- 
eral others  contemphited. 

Among  other  mines  of  note  in  Placer  County  is  the  Eising  Sun,  near 
Colfax,  owned  principally  in  Grass  Valley.  This  mine  has  been  managed 
with  great  economy  and  prudence.  The  ledge  is  narrow,  but  well  defined 
and  rich.  A  remarkable  strike  was  made  this  summer  in  the  east  drift 
of  the  oOO-foot  level  (the  lowest  level.)  The  rock  is  deep  blue  in 
color,  and  heavily  seamed  with  gold.  This  level  has  proved  uniformly 
rich.     The  Auburn  Herald  says  of  the  recent  strike: 

The  rock  is  seamed  with  gold,  which,  if  all  in  one,  would  make  a  slab  of  gold  about 
half  an  inch  thick,  running  longitudinally  through  the  ledge,  which  is  about  a  foot 
thick  at  this  point.  The  gold  is  very  pure' and  worth  $18.50  per  ounce.  Such  rock  as 
we  saw  should  yield  $15,000  or  $20,000  to  the  ton.  Some  distance  from  this  point  the 
ledge  widens  to  four  feet,  and  is  an  almost  solid  mass  of  rich  sulphurets.  This  very 
rich  body  of  ore  was  opened  at  a  depth  of  310  feet  from  the  surface,  a  point  far  below 
any  atmospheric  influence,  and  is  for  this  reason  more  reliable  as  a  permanent  and  ex- 
tensive deposit.  This  mine  has  been  worked  for  several  years,  aud  within  the  past 
year  the  company  have  sunk  the  shaft  from  the  depth  of  230  feet  to  the  present  depth 
of  310  feet,  aside  from  the  drifting  and  prospecting  the  ledge  as  they  went  down. 
The  company  have  a  five-stamp  mill,  steam-power,  800-pound  stamps,  nine-inch  dies, 
eleven-inch  drop  and  sixty-five  drops  per  minute,  with  a  capacity  of  ten  tons  per  day. 
There  are  3,000  feet  in  the  claim,  and  within  the  past  three  months  dividends  to  the 
amount  of  seven  dollars  per  foot  have  been  declared  and  paid,  beiug  a  net  profit  on  the 
working  of  the  mine  in  ninety  days  of  $21,000.  This  is  the  deepest  working  miue  iti 
the  county,  and  although  the  owners  had  at  one  time  expended  over  $60,000  over 
receipts,  they  kept  on  with  undaunted  courage,  knowing  no  such  word  as  "  fail,"  aud 
now  richly  deserve  their  success  and  the  fine  prospect  in  sight. 

At  Grass  Yalley  and  Nevada  City,  the  past  year  has  been  one  of 
unusual  prosperity,  and  prospecting  has  been  vigorously  carried  on 
between  the  two  towns  on  the  ridge,  where  several  "blind"  ledges  of 
great  promise  have  been  discovered  this  season. 

Report  of  the  North  Star  Compamj  for  the  year  ending  September  5,  1871. 

The  cash  balance  on  hand  at  the  close  of  the  previous  fiscal  year  was 
$1,389.33.  The  bullion  product  from  ore  and  skimmings  was  $205,101.50 ; 
and  from  sulphurets,  $13,797.55  ;  receipts  from  tributors,  mill-tolls,  &C., 
$5,518.12.     The  disbursements  embraced  $76,500  in  dividends  to  stock- 
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holders,  $150,884.70  for  general  expenses,  includmg  mining  and  milling 
labor,  supplies,  salaries  of  officers,  &c. ;  $5,988.08  for  mine  and  mill  im- 
provements and  wood  ranch  ;  $3,567.25  for  unpaid  debt  of  the  previous 
year  5  and  $2,745.55  for  gain  in  stock  account  and  supplies.  The  re- 
ceipts from  all  sources  exceeded  the  disbursements  for  current  expenses, 
mine  and  mill  improvements,  and  wood  ranch,  by  $07,544.39.  As  the 
company  paid  their  stockholders  $76,500  in  dividends,  and  liquidated 
an  unpaid  debt  of  the  previous  year  of  nearly  $3,600,  this  balance  was 
of  course  more  than  absorbed.  In  other  words,  the  result  for  the  year 
may  be  briefly  stated  as  follows : 

Disbursements  for  all  objects „ $239,  G86 

Cash  September  5,  1870 $l,3yu 

Eeceipts  for  the  year 224, 417 

225, 807 

Liabilities 13,870 


Against  the  liabilities  the  company  report  assets  in  mine  and  mill  sup- 
plies amounting  to  $21,041,  thus  showing  a  surplus  of  assets,  in  supplies, 
of  $7,162.  The  receipts  since  the  commencement  of  the  new  year,  Sep- 
tember 5, 1871,  aggregate  $3,662.  It  is  expected  that  dividends  will  bo 
resumed  in  the  course  of  a  month  or  two.  The  total  amount  of  ore 
raised  was  9,212  tons  ;  a^mount  worked,  9,172  tons  ;  leaving  40  tons  on 
hand.  The  total  yield  of  ore  worked  was  $205,102,  showing  an  average 
yield  of  $22.25  per  ton,  exclusive  of  sulphurets.  The  aggregate  net 
profit  of  the  ore  worked  was  $48,129,  or  an  average  of  $5.25  per  ton. 
The  gross  yield  of  341  tons  sulphurets  worked  was  $21,491 ;  cost  of 
working  the  same,  $7,694  j  net  profit  on  same,  $13,798. 

Report  of  the  Eureka  Company  for  the  year  ending  Septemher  30,  1871. 

The  claim  is  at  Grass  Valley,  and  has  long  been  known  as  one  of  the 
best  gold-quartz  mines  in  California,  though  recently  the  grade  of  ore 
has  unexpectedly  run  quite  low.  The  report  of  Superintendent  Watt, 
for  the  year  ending  September  30,  shows  17,447  tons  of  quartz  raised. 
The  amount  of  ore  crushed  was  18,560  tons,  in  305  running  days,  with  a30- 
stamp  mill.  On  account  of  a  scarcity  of  water  only  fitteen  stamps  are  now 
used.  The  amount  ofdrifting  and  cross-cutting  made  was  950  feet.  The 
main  shaft  is  sunk  849  feet  on  the  ledge,  or  786  feet  vertically,  of  which 
120  feet  was  sunk  and  timbered  during  the  past  year,  besides  retimber- 
ing  120  feet  and  sinking  200  feet  of  winzes.  The  report  closes  with  the 
remark :  "  Knowing  that  the  future  prosperity  of  the  Eureka  minedepcnds 
upon  developments,  I  am  sinking  the  main  shaft  and  driving  the  drifts 
and  cross-cuts  as  rapidly  as  possible." 

EECEIPTS. 

Cash  on  hand  October  1, 1870 $84,359 

Bullion 556,951 

Sulphurets :. 6, 104 

Premium  and  discount 2, 91G 

Miscellaneous 1,378 

Total 651,708 

PISBUr.SEMENTS. 

Dividends  to  stockholders $360, 000 

Mining  account 154, 551 

Milling  account 36,702 
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Coustructiou $22, 56;^ 

Prospecting 15,469 

Miuo  purchase 8, 747 

Genenil  expeuses 1'^)  349 

Miscellaueous 17, 459 

Total  expenditures 625,840 

Cn 8h  on  hand  October  1,  187 1 25, 868 

Total 051,708 

The  company  liave  no  liabilities.    Their  assets  aggregate  $127,477,  as 
follows : 

Cash  on  hand $25, 868 

Ore  and  supplies .  - 2;5, 109 

Mill,  estimated  value 40,000 

Mine  improvements,  «S:c oO,  000 

Sulphuret  works 3,  000 

McDougal  works 4,  000 

Wood  ranch,  160  acres , 1,  500 

Total  assets ----  127,477 


The  average  yield  of  the  ore  for  the  year  was  $30  per  ton,  and  of  the 
sulphurets,  $158.23.  There  were  275  tons  of  sulphurets  worked  during 
the  year.  The  average  cost  of  mining  the  ore  was  $8,82,  and  the  aver- 
age cost  of  milling  $2.02,  or  a  total  of  $10.84,  leaving  a  profit  of  $19.16 
per  ton.  The  average  cost  of  concentrating  sulphurets  w^as  $15.88,  and 
of  reducing  the  same  $22.16,  or  a  total  of  $38.04,  leaving  a  profit  of 
$120.19  per  ton.  The  net  profits  on  the  operations  of  the  mine  for  the 
year  were  $330,763,  or  nearly  $30,000  less  than  was  paid  in  dividends, 
showing  a  draft  to  that  extent  on  the  surplus  carried  over  from  the  pre- 
vious year.  The  mine  went  into  operation  on  the  1st  October,  1865, 
since  when  the  receipts  have  been  $3,382,343,  of  which  $3,362,234  was 
from  bullion  taken  out.  The  disbursements  for  the  same  period  were 
$3,342,495,  of  which  $1,694,000  was  in  dividends  to  stockholders,  $133,105 
for  construction,  $1,219,492  for  mining,  milling,  and  other  current  ex- 
penses, and  $295,898  for  mines.  We  annex  the  monthly  dividends  of 
the  company  for  the  last  four  fiscal  years : 


Mouth. 


October 

^November  ... 
December  . . . 

January  

Pobruary 

Marcli 

April 

May 

June 

July 

August , . . 

September . . . 

Total 


1867-'68. 


$20,  000 
'iO,  OOO 
40,000 
20, 000 
20,  COO 
20,  000 
SO,  000 
20,  000 
30,  000 
30, 000 
30,  COO 
20,  000 


lS68-'69. 


§20,  000 
20,  000 
30,  000 
20, 000 


20,000 
30,  000 
30,  000 
30,  000 
20,  000 
20,  000 
24,  000 


290,  000 


264,  000 


18e9-'70. 


$30,  000 
30,  000 
30,  000 
30,  000 
30,  000 
30,  000 
30,  000 
30,  000 
60,000 
30, 000 
30,  000 
40,  090 


400,  000 


1870-71. 


$40,  000 
40,000 
40,  000 
40,  000 
40,000 
40,000 
40,  000 
40,000 
20,000 
20,  000 


360,  000 


No  dividend  has  been  paid  since  July,  and  there  is  no  immediate 
prospect  of  a  resumption  of  such  disbursements.  On  the  1st  instant 
there  were  85  tons  of  quartz  on  the  surface,  and  950  tons  broken  in  the 
mine,  ready  for  hoisting,  the  value  of  which,  as  put  down  in  the  assets, 
is  $9,129.  The  company  hope  to  crush  sufficient  ore  to  meet  current 
expenses  until  new  bodies  can  be  discovered  and  opened. 


126     MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTAINS. 
Report  of  the  Idaho  Company  for  the  year  ending  Becemier,  1871. 

Work  during  the  year,  1,057  feet  of  drifts,  79  feet  of  shaft  sunk,  345 
feet  of  winze  raised.  The  400-foot  level  was  tbought  to  be  worked  out 
a,  year  ago,  but  good  ore  has  since  been  struck  east  of  the  shafts,  and 
122  feet  of  length  exposed  on  tliat  level,  which  promises  as  good  an 
average  as  that  of  last  year. 

The  600  east  level  is  in  460  feet  from  the  shaft,  and  still  in  pay -rock ; 
the  600  west  drift  is  in  266  feet  from  the  shaft ;  and  the  700  west  drift 
is  in  25  feet  from  the  shaft. 

The  new  shaft  is  completed  48  feet  up  from  the  200  level,  and  a  small 
working  shaft  is  through  to  the  surface. 

The  amount  of  rock  crushed  during  the  year  is  11,133  tons,  of  which 
729  tons  came  from  the  400-foot  level,  1,478  from  the  500  level,  8,382 
from  the  600  level,  69  from  the  700  level,  and  475  from  the  shaft,  giving 
a  total  yield  of — 

Bullioa , $385,  017  90 

Ninety-two  tons  of  sulpliurets 10,  041  23 

Specimeus  aud  tailiugs 29G  50 

395, 355  03 

Or  an  average  of  $35.50  per  ton. 

The  average  cost  of  mining  and  milling  (not  separated)  was  $10.20 
per  ton. 

EXPENDITURES. 


Mill  and  mining  account 6113,  630  47 

Sulpliurets 4,2'J9  GO 

Construction — new  shaft , 11,466  87 

Drain-tunnel 391  25 

Drifting  350  feet  in  200  level  and  sinking  45-feet  winze 5,  241  00 

Repairing  account - 5, 745  02 

Law  expenses  in  defending  title  to  300  shares  of  stock... 14,919  45 

General  account - l-^i  564  10 

Dividends— $75  per  share  on  310  shares 232, 500  00 

401,687  16 

KECEIPTS. 

Cash  from  last  year 611,358  40 

From  bullion  on  hand  last  year 7,  070  18 

Fourteen  tons  sulphurets  on  hand 1, 446  76 

Proceeds  from  11,133  tons  of  quartz  crushed  during  the  year 3S5, 017  90 

Proceeds  from  92  tons  of  sulphurets 10,  041  23 

Specimens  and  tailings 296  50 

Water ? 650  00 

Scrap  iron 13  84 

Charcoal '''5 

Pump  column 64  00 

Lease  of  gravel  mine 200  00 

J.  W.  Gashwiler 2,500  00 


Total  receipts 418,659  56 

Expenditures 401,687  16 

Cash  on  hand 16,972  40 


The  Empire  Company  has  been  busy  for  a  great  part  of  the  year  in 
extending  underground  workings,  and  the  new  mill  has  not  been  steadily 
run  at  full  capacity.  No  detailed  report  has  been  received.  The  com- 
pany has  obtained  a  United  States  patent. 
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The  New  York  Hill,  one  of  the  celebrated  old  mines  of  Grass  Valley, 
has  been  re-opened,  after  a  long  period  of  idleness.  This  mine  is  reported 
to  have  produced  in  earlier  years  nearly  $1,000,000. 

The  Daisy  Hill,  Seven-Thirty,  Perrin,  Grant,  and  South  Star  mines 
are  reported  as  actively  operating,  -with  favorable  prospects. 

The  Banner  and  Pittsburg  mines  at  Nevada  City  have  also  been 
worked  with  success.  The  latter  mine  was  offered  for  sale  to  an  English 
company,  who  obtained  a  report,  with  reference  to  this  sale,  by  J.  D. 
Hague,  esq.,  which  is  a  model  of  comprehensive  clearness  and  judgment. 
I  extract  the  following  passages,  which  give  a  good  description  of  this 
important  property : 

The  vein  or  lode  on  whicli  the  Pittsburg;  mine  is  -worked  crops  out  upon  the  elope  of 
a  hill-side  that  rises  just  to  the  right  of  the  road  leading  from  Grass  Valley  to  Nevada. 
The  course  of  the  vein  corresponds  generally  with  the  trend  of  the  hill,  being  about 
northwest  and  southeast ;  and  its  dip,  being  generally  southeast,  at  an  average  incli- 
nation of  43°  from  the  horizon,  takes  it  in  under  the  higher  iDortion  of  the  hill. 
The  slope  of  the  ground  is  gentle,  or  only  moderately  steep,  and  is  inclined  to  the 
northwest.  That  portion  of  the  surface  which  covers  the  Pittsburg  ruining  claim  is 
cut  by  two  or  three  shallow  ravines  or  water-courses,  which  give  the  profile  of  the 
ground  along  the  line  of  tlie  vein  an  uneven  character.  The  works  of  the  mine  are 
perhaps  two  or  three  hundred  feet,  more  or  less,  above  the  road  in  the  valley  below  ; 
and  the  hill  rises  above  the  mine  to  a  considerably  greater  altitude.  The  country 
beyond  rises  to  the  eastward,  towards  the  summit  of  the  Sierra  Nevada  Mountains. 


* 


The  works  of  the  mine  are  at  the  north  end  of  the  claim.  The  newer,  or  north  shaft, 
which  is  sunk  on  the  inclination  of  the  vein  and  coincides  with  it  in  dip,  is  about  300 
feet  from  the  north  boundary.  The  ground  north  of  this  shaft,  and  between  it  and 
the  northern  limit,  has  been  developed  to  a  considerable  depth,  and  in  places  worked 
out  close  lip  to  the  line.  The  older,  or  south  shaft  is  located  at  CGO  feet  from  the  north 
boundary,  measured  on  the  surface ;  but  it  is  so  inclined,  with  reference  to  the  dip  of 
the  vein,  as  to  extend  farther  and  further  to  the  south,  increasing  the  distance  between 
it  and  the  north  boundary,  or  the  north  shaft,  by  about  100  feet  horizontally  for  every 
300  feet  sunk.  The  ground  between  these  shafts,  to  the  depth  of  the  537-foot  level,  is 
worked  out.  South  of  the  south  shaft  the  vein  has  not  been  much  developed.  Several 
levels  have  been  driven  a  little  distance,  from  50  to  perhaps  200  feet,  encountering  a 
series  of  breaks  or  faults,  showing  the  ground  to  be  considerably  disturbed  in  the 
neighborhood  of  the  ravine,  shown  on  the  surface.  The  vein  has  thus  far  been  clearly 
traced  througb  three  of  these  faults,  and  appears  to  be  somewhat  enriched  by  them, 
as  streaks  of  free  gold  occur  with  greater  frequency  in  their  neighborhood  than 
elsewhere  ;  but,  owiug  to  various  reasons,  the  developments  have  been  chiefly  made 
on  the  north  end.  The  length  of  vein  developed  by  the  work  thus  described,  measured 
from  the  north  boundary  to  the  south  end  of  the' mine,  is  about  800  or  yOO  feet ;  and 
the  depth  already  reached  in  the  north  shaft  is  783  feet.  The  vein  has  been  opened 
slightly  both  on  the  north  and  south  extensions  of  the  Pittsburg  mine ;  but  either  for 
waut  of  capital  on  the  part  of  the  owners,  or  for  other  reasons,  has  not  been  much 
developed.  Our  knowledge  of  its  characteristic  features  is  therefore  based  on  obser- 
vations made  within  the  limits  above  mentioned.  The  vein  is  inclosed  in  a  hard, 
greenstone.  This  rock  is  usually  fine-grained,  compact,  and  of  homogeneous  charac- 
ter, but  slaty  enough  in  structure  to  cleave  or  break  well  on  blasting.  The  walls  of 
the  vein  are  pretty  well  defined  ;  the  foot-wall  especially  so.  Tfiey  are  readily  distin- 
guished and  followed,  even  where  the  vein  is  pinched  to  a  mere  seam  in  thickness. 
Their  course  is  about  northeast  and  southwest,  and  is  tolerably  regular,  though  curv- 
ing here  and  there  in  one  direction  or  the  other.  '  The  dip  varies  also  in.different 
places,  but  has  an  average  inclination  to  the  southeast  of  43°  from  the  horizon. 
The  vein  itself  is  a  clear,  hard,  compact  seam  of  white,  or  bluish-white  quartz,  caiTy- 
ing  some  free  gold  and  cousiderable  quantities  of  gold-bearing  iron  pyrites.  The 
quartz  is  usually  separated  from  the  walls  by  a  thin  layer  of  clay  or  "  gouge."  The 
thickness  of  the  vein  is  variable.  The  walls  sometimes  approach  each  other  closely, 
pinching  the  vein  to  a  mere  seam,  and  again  expand  to  a  width  of  three  or  four  feet. 
In  some  places  they  are  five  or  six  feet  from  each  other,  but  in  such  cases  there  is 
usually  a  mass  of  country-rock  included  between  two  separate  seams  of  quartz.  The 
average  thickness  of  the  vein  is  estimated  by  the  mining  captain,  who  has  been  work- 
ing the  mine  during  several  years,  at  18  inches.  I  do  not  think  this  unlikely,  although, 
for  safety,  I  prefer  to  estimate  it  at  12  or  15  inches  in  thickness.  '  The  distribution  of 
the  gold  in  the  quartz,  if  not  entirely  uniform,  is  somewhat  remarkable,  in  so  far  that 
all  the  quartz  of  the  vein  is  considered  as  milling  rock.  None  of  it  is  rejected,  but 
every  pound,  apparently,  is  taken  out  and  sent  to  the  mill  for  crushing.     In  fact,  the 
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old  dumps  are  now  being  overhauled  for  the  purpose  of  selecting  such  pieces  of  vein- 
rock  as  have  escaped  the  ore-sorters  in  past  time.  It  also  appears  from  the  old  work- 
ings in  the  mine,  that  all  or  nearly  all  the  ground  in  that  portion  of  the  mine  that 
has  been  worked  has  been  stoped  out,  indicating  that  the  pinches  in  the  vein,  or 
courses  of  poor  rock,  are  of  comparatively  small  extent;.  This  accords  with  the  state- 
ments of  the  mining  captain,  who  says  that  the  pinches  or  contractions  in  the  vein 
are  seldom  more  than  a  few  feet  in  horizontal  measurement,  while  the  expanded  por- 
tions of  continuous  quartz-vein  are  very  much  greater,  in  one  case,  in  the  south  end 
of  the  mine,  over  200  feet.  It  has  therefore  been  the  custom,  even  where  the  vein  is 
pinched,  to  carry  the  stopes  through,  as  there  are  sometimes  small  bunches  of  quartz 
found  within  those  areas  rich  enough  to  pay  for  the  work.  The  free  gold  in  the  quartz 
is  sometimes  though  not  everywhere  visible.  The  sulphuret  or  pjaites,  with  which 
much  of  the  gold  is  associated,  is  generally  present  in  greater  or  less  quantities 
throughout  the  vein.  Sometimes  it  is  sparsely  distributed  in  bunches  or  specks,  and 
in  other  places  it  forms  solid  seams  of  several  inches  in  thickness.  The  vein  and  its 
inclosing  rock  are  both  hard.  This  condition  increases  the  cost  of  mining  somewhat, 
though  there  is  some  compensation  in  the  diminished  cost  of  timbering.  Work  is 
generally  done  by  the  day,  but  when  contracted  for  it  costs  as  follows :  Drifting, 
$4.50  to  $10  per  foot ;  sinking  shafts,  $28  per  foot ;  sinking  winzes,  $7  to  $d  per  foot ; 
stopiug,  from  $12  to  $20  per  fathom. 

After  a  description  of  the  undergToiind  workings,  tiie  condition  of 
the  diifereut  stopes,  and  the  several  blocks  of  ground  available  as 
reserves,  Mr.  Hague  continues: 

Taking  13  feet  of  solid  vein  as  equal  to  one  ton  of  2,000  pounds,  and  assuming  the 
thickness  of  the  vein  over  all  this  area  will  average  12  inches,  or  one  foot,  we  have  as  the 
number  of  tons  available  from  this  ground,  164,000  cubic  feet,  divided  by  13,  equal  to 
12,71.5  tons.  This  amount  is  increased  to  nearly  16,000  tons,  if  we  assume  an  average 
thickness  of  15  inches ;  or  to  over  19,000  tons  at  an  average  thickness  of  18  inches. 
The  probable  yield  or  value  of  the  reserves  will  be  discussed  further  on.  Of  the  ground 
beyond  these  reserves  but  little  can  be  affirmed  in  advance  of  development,  except  that 
all  the  indications  of  its  value  are  very  favorable.  The  vein  at  the  bottom  of  the 
mine  appears  as  well  as  ever,  and  aifords  satisfactory  evidence  of  continuance  in  depth. 
In  the  ground  south  of  the  slides  but  little  work  has  so  far  been  done,  but  the  quartz 
has  been  rather  richer  in  their  vicinity  than  on  the  average  elsewhere  in  the  mine. 
Free  gold  is  said  to  occur  frequently.  On  the  surface,  also,  it  is  said  that  the  ravines 
furnished  rich  dirt  for  washing  up  as  high  as  the  crossing  of  the  vein,  indicating  that 
the  source  of  the  gold  so  obtained  was  in  the  vein  near  and  south  of  the  slides.  More- 
over, a  tunnel  was  driven  years  ago  into  the  vein  from  the  surface,  and  is  reported  to 
have  found  a  good  lode ;  it  is  now  filled  up  and  inaccessible.  These  conditions  all 
indicate  that  the  south  end  of  the  mine  will  be  found  productive ;  and  it  is  accepting 
nothing  more  than  an  ordinary  mining  risk  to  assume  that  the  vein  will  be  found 
there  in  place  and  valuable. 

The  equipment  of  the  mine  is  excellent,  and  amply  sufficient  for  greater  duty  than 
hitherto  required.  The  drifts  are  sufficiently  timbered,  and  are  furnished  with  tram- 
ways tfiroughout.  Both  the  shafts  are  provided  with  double  tramways,  (wooden 
stringers  with  iron  band  1^  inch  wide  by  i  iuch  thick  ;)  each  shaft  is  14  feet  long  by  5^ 
or  6  feet  high,  furnished  with  substantial  footways  and  with  abundant  space  for  the 
pumps,  which  are  well  set.  In  the  north  shaft  the  water  is  raised  from  the  bottom  of 
the  mine  by  a  6-inch  drawl ift  to  the  537-foot  level,  and  thence  by  a  6-inch  plunger- 
pump  to  the  345-foot  level,  where  it  is  allowed  to  run  across  to  the  south  shaft.  In 
that  shaft  the  water  is  raised  from  the  bottom  by  a  6-inch  drawlift  to  the  345-foot 
level,  and  thence  with  the  water  coming  from  the  north  shaft  by  a  10-inch 
drawlift  to  the  surface.  The  mine  is  comparatively  dry,  and  the  pumps  only 
run  a  portion  of  the  time.  The  10-inch  drawlift  in  south  shaft,  which  raises  all 
the  water  from  the  mine,  runs  on  a  3-foot  stroke,  4^  strokes  per  minute.  The  pump- 
rods  are  well  put  together,  and  the  bobs  and  other  appurtenances  are  provided  in  a 
workmanlike  manner.  The  North-Hoisting  Works  comprise  two  engines,  one  for 
pumping  and  the  other  for  winding.  The  former  is  10  inches  by  24  inches  ;  it  drives 
the  pumps  by  means  of  a  wheel  and  pinion  and  oscillating  bob;  it  also  drives  a  fan- 
blower  for  ventilation.  The  hoisting-engine  is  12  inches  by  24  inches,  and  drives  two 
reels,  about  5  feet  diameter,  by  means  of  friction-gearing.  The  reels,  or  drums,  are  fur- 
nished, one  with  |  inch  iron-wire  rope ;  the  other  with  ^  inch  steel-wire  rope,  sufficient 
for  but  little  more  than  present  depth  of  shaft.  The  two  engines  take  steam  from  one 
16-foot  boiler,  (tubular,)  48  inches  in  diameter.  Connected  with  the  works  of  this  shaft 
is  the  blacksmith's  shop.  The  north  shaft-house  is  300  or  400  feet  from  the  south  shaft- 
house  and  mill.  A  level  trestle-work  and  tramway  leads  from  the  mouth  of  the  shaft 
to  the  mill,  by  means  of  which  the  cars  raised  from  the  north  shaft  are  run  over  to  the 
mill,  delivering  the  ore  at  the  rock-breaker.     The  South  Shaft  Hoisting- Works  are  fur- 
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nished  witli  an  engine  12  inches  by  24  inches,  which  drives  the  pumps  in  that  shaft,  two 
friction-wheels  winding  Manila  ropes,  and  a  few  for  ventilatiug  the  south  drifts.  This 
engine  takes  steam  from  two  tubular  boilers  16  feet  long  by  48  inches  in  diameter,  which 
als'o  supply  steam  to  the  engine  driving  the  stamp-mill.  This  last-named  engine  is 
12  inches  "by  24  inches,  andls  placed  in  the  same  room  with  the  hoisting-engine,  and 
under  the  care  of  the  same  driver.  The  houses  covering  these  works  are  substantial 
wooden  buildings,  spacious  and  well  adapted  to  their  purpose.  The  mill  is  connected 
with  the  south  shaft,  and  is  conveniently  located  with  reference  to  the  supply  of  ore. 
It  contains  a  Blake's  rock-breaker,  10  stamps,  in  2  batteries  of  5  each,  weighing  650 
pounds  per  stamp,  dropping  10  inches  80  times  per  minute.  The  crushed  rock  is  dis- 
charged through  punched  sheet-iron  screens,  and  the  capacity  of  the  stamps,  with  the 
screen  now  in  use,  js  estimated  at  little  over  1|-  tons  per  day  per  stamp,  or,  say,  16  tons 
per  day  for  10  stamps.  Amalgamation  is  carried  on  in  the  battery,  where  about  one- 
third  of  the  product  is  obtained.  Beyond  that  are  amalgamated  copper-plated  aprons 
6  feet  long;  and  farther,  tables  or  sluices  16  feet  long,  likewise  provided  with  copper 
plates,  over  which  the  pulp  passes  to  the  *'  Eureka  amalgamators,"  of  which  there  are 
two.  The  bulk  of  the  amalgam  produced  comes  from  the  copper  jjlates  of  the  aprons 
and  tables,  only  a  small  ijortion  being  found  in  the  amalgamators.  Leaving  these, 
the  pulp  passes  on  to  concentrating-ties  or  sluices,  in  which  the  sulpliurets  are  saved 
or  cleaned;  thence,  beyond  the  mill,  to  a  shed,  where  this  operation  is  repeated ;  and 
finally  the  tailings  are  worked  in  a  round  huddle,  for  the  purpose  of  saving  the  sul- 
phurets.  These  are  collected  and  sold  to  the  Chlorination  Works.  The  product  in 
sulphurets  averages  20  tons  per  month,  worth  about  §95  per  ton,  less  $25  for  cost  of 
treatment,  (chlorination.)  The  cost  of  milling  is  placed  at  $2.25  per  ton.  The  process 
employed  in  milling  is  the  same  in  its  general  features  as  that  usually  employed  iu 
gold-quartz  mills  iu  California,  although  the  details  of  the  methods  in  use  vary  in  dif- 
ferent mills.  It  would  be  impossible  to  say,  without  some  experiments  or  closer  or 
longer  observation  of  the  results  obtained,  whether  its  efficiency  can  be  increased  or 
not ;  but  it  is  not  improbable  that  careful  study  might  improve  the  operations  of  the 
mill,  either  in  the  amalgamation  of  the  free  gold  or  in  the  concentration  of  the  sul- 
phurets. The  mill  is  well  built,  compact,  and  substantial ;  the  stamps  are  in  good 
order,  and  well  put  up.  The  power  j)rovided  is  ample  for  twenty  stamps,  and  might 
possibly  be  made  sufficient  for  thirty;  though  this  would  be  doubtful,  especially  if  any 
auxiliary  machines  requiring  power,  such  as  concentrating  or  grinding  appliances, 
were  added  to  the  mill.  The  building  is  sjiacious,  light,  and  convenient,  and  fur- 
nished with  retorting  and  melting  furnaces.  The  additional  stamps  can  be  very  con- 
veniently added,  without  large  cost  for  preparing  foundations  or  much  increasing 
the  size  of  the  building.  The  cost  of  supplying  new  stamps  and  putting  them 
in  running  order  would  probably  bo  from  $1,200  to  $1,500  per  stamp,  assuming 
no  extraordinary  expenses  for  increase  of  power  or  building.  Two  thousand  dollars 
per  stamp  is  a  fair  estimate  for  a  new  quartz-mill  in  that  part  of  the  State,  including 
building,  power,  and  all  ordinary  appurtenances.  I  think  $1,500  per  stamp  would  prob- 
ably cover  the  cost  of  adding  twenty  stamps  to  the  Pittsburg  mill.  *  *  »  * 
The  net  proceeds  actually  received  during  this  period  by  the  present  owners  are  as 
follows:  Product,  $288,197.59;  expenditures,  $221,019.19;  net  receipts,  $67,173.40;  iu 
addition  to  which  the  amount  of  real  profits  that  may  be  regarded  as  applied  to  other 
purposes,  as  before  noted,  is  $15,000  ;  making  in  all,  say,  $82,000.  The  foregoing  ac- 
counts cover  23  months.  During  the  last  12  months  the  proiits  appear  to  have  been 
somewhat  larger  than  during  the  preceding  eleven  mouths,  although  the  accounts  for 
each  mouth  are  not  so  closely  separated  as  to  show  exactly  the  work  of  any  giyeu 
period.  As  nearly  as  can  be  ascertained  from  the  books,  the  bullion  receipts,  from  Au- 
gust 1,  1870,  to  August  1,  1871,  amount  to  $160,269.06  ;  and  the  expenditures  for  same 
time  to  $119,408.41;  leaving,  as  net  receipts,  $40,860.65.  And  as  the  larger  portion  of 
the  expenditure  for  opening  ground  in  advance,  and  for  accumulating  supplies,  has 
been  made  during  this  past  year,  it  follows  that  the  real  profits  have  been  between 
$45,000  and  $50,000.  It  therefore  appears  that  the  profits  of  ten  stamps  during  the 
past  year  have  been  between  £9,000  aud  £10,000;  and,  assuming  the  same  relation  of 
cost  and  yield  for  thirty  stamps,  the  expected  profits  might  be  from  £25,000  to  £30,000. 
**■**!  fully  concur  in  considering  the  property  one  of  established  value, 
and  one  which  promises  to  sustain  a  high  reputation  in  the  future.  Its  locality  and  sur- 
roundings are  all  favorable.  Its  equipment  both  for  mining  and  milling  is  excellent.  The 
1  ode  is  well  defined  and  productive ;  its  average  thickness  is  from  12  to  18  inches,  aud  there 
are  no  present  indications  of  any  diminution  either  in  size  of  vein  or  yield  of  ore.  The 
yield  of  the  ore  I  place  at  $36  per  ton.  The  cost  per  ton  I  find  to  have  been,  during  two 
years  past,  $25.75  ;  and  basing  an  estimate  on  these  results,  I  allow  a  future  profit  of 
$10  per  ton.  The  developed  reserves  are  sufficient  to  supply  a  30-stamp  mill  at  least 
one  year  and  perhaps  more.  It  has  been  already  shown  that,  taking  the  vein  at  12 
inches  thick,  the  ore  in  sight  may  be  estimated  at  12,700  tons,  and  the  net  value  of 
this  at  $10  per  ton  would  be  $127,000.  A  greater  thickness,  say  of  15  or  18  inches, 
would  increase  this  value  to  $160,000  or  $190,000.     The  undeveloped  reserves  in  the 
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south  ground  and  the  proposed  north  extension  give  promise  of  lai'ge  supplies  of  ore 
for  the  future.  ■»  *  *  -pjjQ  principal  reason  for  so  high  costs  of  worliing  is 
that  the  rock  is  hard  and  the  vein  is  small.  I  do  not  place  the  avei-age  thickness  of 
the  vein  at  over  18  inches,  and  base  my  estimate  of  reserves  on  a  thickness  of  12  inches, 
and  as  about  4  feet  thickness  of  ground  must  be  broken  in  mining,  it  is  obvious  that 
it  costs  two  or  three  times  as  much  per  ton  of  quartz  obtained  to  work  a  12-inch  or 
18-ineh  vein  as  it  would  to  work  a  3  or  4-foot  vein. 

The  report  concludes  with  a  frank  recommendation  of  the  purchase 
of  the  property  5  but  its  statements  were  not  sufficiently  extravagant  to 
suit  the  speculative  taste  of  the  "  promoters,"  and  the  sale  fell  through. 

Eureka  district,  Nevada  County,  is  situated  twenty-two  miles  east  of 
Nevada  City,  at  an  elevation  of  6,000  feet  above  sea-level.  The  veins 
here  are  numerous  and  well  defined.  Most  of  them  are  in  granite.  The 
district  is  now  yielding  large  amounts  of  gold,  and  is  of  sufficient 
importance  to  deserve  a  personal  visit  and  detailed  description,  but 
this  was  impracticable  this  year. 

The  owners  of  the  Lindsey  ledge,  between  Fall  and  Diamond  Creeks, 
are  running  their  ten  stamps  on  $20  rock.  They  have  a  ledge  12 
feet  wide,  and  all  the  rock  pays.  The  company  will  enlarge  their  mill 
next  spring,  and  add  ten  more  stamps.  An  olier  of  $100,000  has  been 
refused  for  the  mine. 

The  Jim  mine,  about  three  miles  south  from  Eureka,  is  being  system- 
atically developed.  A  tunnel  was  commenced  last  spring  1,000  feetdistant, 
and  below  the  old  incline  shaft.  This  tunnel  has  been  run  into  the  hill 
GOO  feet,  and  recently  struck  the  ledge,  which  is  twenty  inches  thick, 
and  prospects  well  in  free  gold  and  good  sulphurets.  This,  winter  a 
drift  will  be  run  on  the  ledge  from  the  tunnel  to  the  old  incline,  a  dis- 
tance of  500  feet.  This  will  develop  the  mine  thoroughly,  and  open  an 
immense  quantity  of  ore,  as  the  "  backs  "  from  where  the  tunnel  strikes 
the  ledge  are  225  feet  from  the  surface,  and  they  increase  in  depth 
toward  the  bottom  of  the  old  incline,  to  which  point  the  drift  is  to  be 
run.  At  the  latter  point  the  ledge  will  be  275  feet  from  the  surface. 
For  a  period  of  nine  months,  rock  near  the  surface  averaged  $20  a  ton, 
aiid  $1,000  a  stamp  for  each  month.  On  account  of  the  severity  of  the 
winter  at  the  mine,  the  mill  will  not  commence  crushing  ore  before  next 
May  or  June. 

The  Erie,  another  mine  of  prominence,  has  paid  dividends  during  the 
greater  i^art  of  the  year. 

The  county  assessor,  in  his  report  to  the  surveyor  general,  thus 
sums  up  the  situation  in  respect  to  quartz  mining  :  "  In  quartz  mining 
a  general  prosperity  is  shown.  Some  mines  of  that  kind  fail,  or  seem 
to  fail,  but  on  the  whole  the  business  is  remarkably  prosperous.  Es- 
l)ecially  is  this  the  case  in  Grass  Valley  district.  In  that  district  many 
quartz  mines  which  have  been  idle  for  years  are  now  being  worked, 
with  prospects  of  good  results,  while  only  one  noted  mine  has  failed  to 
continue  paying  large  dividends.  In  the  case  of  the  one  large  mine 
which  has  ceased  to  yield  gold  in  paying  quantities,  work  is  beingprose- 
cuted  with  vigor,  and  with  every  indication  that  its  old  prosperity  will 
be  restored." 

YUBA   COUNTY. 

This  county  is  celebrated  for  its  "dead  rivers,"  and  the  extensive 
mining  operations  which  have  of  late  years  been  undertaken  for  the 
X)urpose  of  their  development,  and  the  great  yield  of  gold  which  fol- 
lowed these  operations  and  will  continue  for  many  years.  Those  who 
feel  an  interest  in  this  class  of  mining  and  the  phenomena  of  the  dead 
rivers  in  this  county  are  referred  to  pages  Gl  to  G7  of  the  Mining  Com- 
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missioiier-s  Eeport  for  1870,  and  pages  68  to  72  of  the  Keport  for  1871, 
Avhere  tlie  gigantic  enterprises  for  tlie  development  of  the  oul  channels 
at  SiuartsviUe  are  fully  described;  xV  correspondent  says  of  this  lo- 
cality : 

The  gravel  mines  of  tliis  .soctiou  nvo  re<;ameil  as  ilie  licbost  iii  che  State,  and,  in  fact, 
in  tlie  world,  which  idea  is  very  iiaturally  obtained  from  the  success  attending  their 
operations.  But  this  idea  is  to  a  gT(!at  degree  erroneous.  The  extent  of  these  mines 
is  exceedingly  limited,  and  the  yield  per  cubic  yard  is  not  extraordinary.  Indeed, 
■there  are  j)robably  thousands  of  acres  of  gravel-beds  in  California  equally  as  rich,  and 
no  doubt  many  that  would  yield  more.  But  the  great  secret  underlying  the  in-olit  of 
these  operations  is  in  the  bountiful  supply  of  water  at  their  command.  The  Excelsioii 
Canal  Company,  that  supplies  nearly  all  the  demands,  is  a  consolidation  of  five  com-^ 
panics,  whose  works  have  been  projected  from  time  to  time  since  1851.  The  company 
now  has  three  ditches  running  from  the  South  Yuba  and  Deer  Creek,  which  furnish 
all  the  water  for  which  they  are  called  upon,  while  tlie  Nevada  Reservoir  Ditch  Com- 
pany, having  its  source  at  Wolf  Creek,  brings  in  large  volumes  in  the  winter  and 
spring  months,  most  of  which  is  used  in  the  Blue  Point  and  Smartsville  Consolidated 
claims.  The  works  now  owned  by  the  Excelsior  Company  cost,  originally,  close  upon 
a  million  dollars.  Of  course  they  could  be  constructed  cheaper  now — perhaps  for  half 
the  amount. — yet  this  is  the  amount  of  capital  that  has  been  expended  in  the  works  of 
this  company  alone,  and  upon  which  a  fair  interest  is  sought. 

Within  the  past  year  work  has  been  vigorously  prosecuted  at  Smarts- 
ville and  Timbuctoo,  and  further  up  in  the  county,  at  Oami>tonville,  on 
the  hydraulic  and  cement  ground.  There  is  but  little  quartz  in  the 
county,  most  of  the  mines  of  this  character  having  proved  failures. 

The  Union  Hydraulic  Mining  Company  of  San  Francisco  are  engaged 
in  opening  valuable  ground  at  Park's  Bar.  It  is  believed  to  be  the  same 
channel  as  that  found  at  Smartsville  and  vicinity,  on  the  opposite  side 
of  the  river,  the  latter  having  cut  through  it. 

The  different  claims  have  been  worked  in  a  small  way  for  lifteeu  years. 
Water  has  been  furnished  by  two  ditches  taking  the  water  from  Dry 
Creek,  which  is  quite  a  large  stream  in  the  winter  time. 

The  present  company  have  purchased  all  the  claims,  giving  them 
fully  loO  acres  of  gravel-bank,  averaging  over  100  feet  deep,  all 
of  which  prospects  well,  portions  giving  as  high  as  50  cents  and  $1  to 
the  pan.  The  company  have  just  completed  a  cut,  from  10  to  20  feet 
deep,  fully  one  mile  in  length,  and  will  soon  have  a  four-foot  "  iiume." 
They  will  commence  washing  with  two  eight-inch  pipes  as  soon  as  tho 
rains  commence,  and  expect  fully  as  good  returns  as  are  obtained  on 
the  opposite  side  of  the  river. 

The  completion  of  the  tunnel  of  the  Blue  Point  Gravel  Company, 
which  developed  the  great  value  of  that  portion  of  our  mining  territory 
lying  on  the  Old  Eiver  channel,  (nearly  three  miles  of  which  is  well 
defined,)  is  one  of  the  most  important  additions  to  the  mining  interest 
of  this  section  and  to  the  State.  This  tunnel  is  2,270  feet  in  length,  and 
was  three  and  a  half  years  building,  ata  cost  of  $146,000.  Two  thousand 
kegs  of  powder  were  exploded  in  one  blast  in  opening  the  mine. 
The  depth  of  the  mine  from  surface  to  bed-rock  is  73  feet.  The  tunnel 
is  35  feet  below  bed-rock,  coming  up  into  the  mine  on  an  incline. 
After  firing  the  blast  and  opening  a  side  incline,  1,000  inches  of  water, 
at  a  cost  of  $100  per  day,  were  turned  on  the  pulverized  mass  of  gravel, 
and  after  49  days'  washing,  100  boxes  of  the  head  of  the  flume  were 
cleaned  up,  realizing  $43,000.  Then,  after  working  41-J  days,  the  flume, 
where  cleaned  up  the  entire  length,  produced  $73,000,  at  a  cost  of 
$12,100.  From  the  fairest  estimate,  this  company  has  about  1.400  days' 
washing,  that  will  average  $1,000  per  day. 

Tlie  Smartsville  Hydraulic  Mining  Company,  whose  mining  ground 
adjoins  that  of  the  Blue  Point  Company  on  the  east,  have,  for  three 
years  past,  been  washing  off  the  upper  strata,  so  as  to  be  certain  of  the 
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course  of  the  Old  Eiver,  ])reparatory  to  opening  at  another  point.  The 
last  year's  work  has  developed  some  2,000  feet  of  the  channel  as  being  on 
the  Smartsville  Comi>any's  claims,  and  shows  equally  as  good  as  any 
that  has  been  worked  in  the  Blue  Point  Company,  adjoining. 

The  Blue  Gravel  Company,  lying  west  of  the  Blue  Point  Company, 
are  running  a  lower  tunnel,  their  first  one  not  being  deep  enough  to 
work  the  old  channel  to  the  bottom.  This  tunnel  is  1,800  feet  in  length. 
About  180  feet  remain  to  be  finished,  which  Avill  require  some  eight 
months  to  complete  it. 

West  from  this  is  the  Pittsburg  and  Yuba  Eiver  Mining  Company, 
They  have  suspended  work  upon  the  upper  strata  preparatory  to  running 
a  tunnel  to  work  the  Old  Eiver  channel. 

Next  west  from  this  is  the  Eosebar  Mining  Company.  During  the 
past  year  they  have  been  washing  off  the  upper  strata.  They  have 
commenced  a  bed-rock  tunnel,  which  will  be  some  1,800  feet  in  length 
bel'®re  reaching  the  old  channel. 

IsText  west  from  the  Eosebar  comes  the  Pactolus  Gold  Mining  and 
Water  Compan3\  This  company  have  their  tunnel  nearly  completed. 
They  have  put  down  their  shaft  in  the  Old  Eiver  channel  preparatory 
to  opening  their  mine.  The  prospects  from  shaft  are  fully  equal  to 
the  gravel  being  Avashed  in  the  Blue  Point.  Their  tunnel  brings  them 
into  the  channel  IGO  feet  below  the  present  working  level,  and  the 
extent  of  their  mining  ground,  their  receipts  from  working  the  upper 
strata  and  the  prospects  from  the  shaft,  to  be  connected  with  the  tunnel, 
point  this  out  as  a  mine  of  great  importance  to  this  vicinity,  the  county 
and  State. 

Next  west  is  the  Babb  Company  mine.  The  entire  length  of  this 
mine  is  on  the  Old  Eiver  channel,  some  1,400  feet,  and  it  is  the  only  mine 
w  hich  has  been  worked  to  the  bed-rock.  The  upper  stratum  is  worked 
off  in  two  benches,  when  a  stratum  of  very  hard  cement  and  gravel  is 
found  on  the  bed-rock,  varying  from  three  to  eight  feet  in  thickness. 
This  stratum  has  usually  been  worked  off  with  tbe  upper  strata,  but 
during  the  past  year  has  been  left  and  worked  through  a  cement-mill, 
paying  from  $2.50  to  $Q  per  ton,  from  fifty  to  seventy  tons  per  day 
being  crushed  at  an  expense  of  about  $70.  This  company  is  owned 
by  the  same  parties  as  the  Pactolus  mine,  but  in  different  propor- 
tions.    These  comprise  the  only  mines  in  this  vicinity  now  operating. 

There  are  two  tunnels  which  have  been  completed  during  the  past 
year — the  Blue  Point  and  Pactolus;  in  progress  two — Blue  Gravel 
and  Eosebar  Company ;  in  contemplation,  Pittsburg  and  Yuba  Eiver. 
The  condition  and  prospects  of  the  mines  are  very  encouraging. 
The  product  of  bullion  cannot  be  ascertained,  each  company  keeping 
their  affairs  very  close  on  account  of  heavy  taxation.  The  amounts 
named  are,  however,  correctly  given.  There  is  not  a  quartz-mill  running 
in  the  county.  Wages  in  the  neighborhood  above  spoken  of  are  $3  to 
$3.50  per  day ;  three  miles  from  there,  $2.50. 

The  district  is  all  gravel  and  hydraulic  mining,  (except  the  lower 
stratum  spoken  of  in  the  Babb  company.)  Area  of  ground  being  worked, 
100  acres;  extent  of  gravel-deposit,  1,000  acres,  varying  in  depth  from 
50  to  5G0  feet.  The  yield  per  cubic  yard  of  hydraulic  ground  varies 
from  a  few  cents  to  as  much  as  $3.  Very  often  the  surface  part  of  the 
bank  will  contain  no  gold;  then  a  pay  stratum  is  met  with,  and 
the  value  of  the  yard  depends  upon  the  hardness  of  the  gravel  and  the 
ease  with  which  it  will  wash.  Gravel  has  been  washed  worth  less  than 
30  cents  per  yard,  still  it  has  paid  $400  per  day. 

The  diamond  drill  at  SmartsviUc.—A  correspondent  of  the  Mining  and 
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Scientific  Press  furnishes  the  following  particulars  of  the  work  accom- 
plished on  the  tunnel  of  the  Blue  Gravel  Company : 

The  tunnel  in  question  is  to  be  1,563  feet  long,  8  feet  liigb,  and  (5  feet  wide.  Already 
(July,  1871)  1,285  feet  have  been  cut  by  baud  in  three  years,  at  a  cost  of  $40,000. 
Eight  men  were  employed  in  the  work  daily,  luaking  about  one  foot  per  day,  at  a  cost 
of  about  $40  per  foot,  blasting  with  black  powder.  The  dianioud-drill  machine  has 
now  cut  50  feet,  with  the  aid  of  two  men  in  the  tunnel  to  operate  it.  The  motive- 
power  is  comj^ressed  air,  supplied  from  a  15  horse-power  engine  at  the  mouth  of  the 
tunnel.  The  bore-holes  are  1^  inches  in  diameter  and  30  to  50  inches  deep.  Giant 
powder  is  used,  being  fired  by  an  electric  fuse  and  battery.  During  a  space  of  41 
days,  accurate  observations  and  estimates  of  cost,  work  done,  &.C.,  were  made.  During 
this  time,  11  feet  6  inches  of  tunnel  were  cut  through  the  hard  syenite  bed-rock,  run- 
ning out  the  debris  1,520  feet  from  the  face  of  the  tunnel.  In  this  work  7  runs  were 
made  with  the  drill,  (and  7  blasts,)  8  to  13  holes  being  bored  at  each  run,  and  72  holes 
lieing  driven  in  all.  These  holes  varied  in  depth  from  2i  to  A}  feet.  To  make  one 
foot  of  tunnel  6 J  by  9i  feet,  by  hand-drilling  as  before  done^  required  about  30  holes, 
or  from  300  to  330  holes  for  the  lineal  distance  of  11|  feet,  while  with  the  diamond 
ilrill  and  giant  powder  only  72  holes  were  required.  During  the  last  40  feet  not  a  hole 
was  drilled  by  hand,  nor  a  steel  drill  used.  During  the  108  hours  (4^  days)  named,  50 
iiours  were  consumed  in  running  out  the  rock,  leaving  53  hours  for  boring,  traveling 
to  and  from  meals,  &c.  The  average  rate  of  boring,  therefore,  was  nearly  2.4  inches 
per  hour ;  or,  of  boring,  running  out  rock,  &c,,  nearly  1.3  inches  per  hour.  Or,  the  tun- 
nel was  run  in  at  the  rate  of  2.6  feet  per  day,  while  before  only  1  foot  was  made.  The 
electric  fuses  and  battery  were  furnished  by  the  Electrical  Construction  and  Mainten- 
ance Company,  of  San  Francisco.  The  battery  was  placed  about  800  feet  from  the  face 
of  the  tunnel,  in  a  convenient  place,  and  the  charges  were  exploded  without  a  single 
failure.  One  great  advantage  found  by  blasting  by  electricity  was  that,  while  10  to 
20  holes  of  giant  powder  were  lired  simultaneously,  and  while  the  effect  was  greater 
than  where  a  powder-fuse  was  used,  the  oftensive  smell  was  much  less.  This"  last  is 
agreed  to  bj'  all  the  workmen.  With  the  electric  fuse  but  little  or  no  difBculty  was 
experienced  in  this  respect.  It  is  thought  that  the  offensive  odor  is  caused  by  the 
combinations  formed  by  the  combustion  of  the  black  powder  and  nitro-glycerine. 

The  cost  of  running  the  11^  feet  of  tunnel,  including  oil,  wood,  and  all  other  expenses, 
excepting  the  interest  on  the  cost  of  the  machine,  amounted  to  .$24.01  per  foot,  being 
about  three-quartc^rs  of  the  cost  of  hand-labor,  while  the  work  progresses  nearly  three 
times  as  fast.  It  is  tliought  that  these  expenses  can  l)e  reduced  still  further.  The 
saving  of  time  by  the  speedier  completion  of  the  tunnel,  elfects  an  important  item  in 
the  economy  of  the  enterprise. 

Since  the  above  was  written  the  use  of  compressed  air  has  been  su- 
perseded as  a  motive-power,  and  a  new  appliance  of  water-power  adopted. 
We  refer  the  reader,  for  a  description  of  this  improvement,  to  the  mat- 
ter under  the  head  of  "Rock-drilling  Machines"  in  this  report. 

BUTTE    COUNTY. 

This  county  has  valuable  mining"  interests  both  in  quartz  and  gravel. 
The  foot-hills  near  the  Sacramento  Valley  were  formerly  very  extensively 
worked  as  placers,  but  are  now  considered  exhausted.  From  a  late 
number  of  the  Oroville  Record  we  learn  that  some  very  promising- 
ledges  containing  gold  and  silver  ore  have  been  discovered  on  the 
upper  waters  of  tlie  Feather  River,  near  the  dividing  line  between  Butte 
and  Plumas  Counties. 

"  These  ledges,"  says  the  Record,  "  are  of  recent  discovery,  and  the  sil- 
ver ore  we  have  seen  promises  as  well  as  the  famous  silver  mines  at  Xevada. 
They  are  near  the  head  of  Big  Kimshew  and  Philbrook  Valley.  A  new 
mining  district  has  been  formed,  under  the  name  of  Golden  Summit 
district,  and  rules  and  regulations  adopted.  The  silver  ledge  is  fifteen 
feet  in  width.  A  shaft  has  been  sunk  to  the  depth  of  only  some  eight 
or  ten  feet.  Some  of  the  rock  thrown  out  by  the  blasts  has  been  sent 
below,  and  assays  $450  to  the  ton.  Parallel  to  this  silver  ledge  is  a  vein 
of  gold-bearing  quartz,  which  abounds  in  pure  gold,  and  produces  some 
very  fine  specimens.     Some  four  miles  in  a  northerly  direction  is  another 
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very  rich  quartz-ledge,  from  wliicli  $500  were  taken  recently  in  one  day 
with  a  baud-mortar.  These  new  discoveries  are  in  the  vicinity  and 
partially  surrounded  by  the  bank-diggings  that  have  long  been  known 
as  the  Gravel  Eange.  Being  near  the  summit  of  the  mountains,  be- 
tween Inskipand  Huoibug  Valley,  Plumas  County,  the  winters  are  very 
severe,  and  but  little  progress  has  been  made  with  the  bank-diggings. 
There  can  be  no  longer  a  doubt  of  the  mineral  wealth  of  that  section. 
As  the  snows  of  winter  will  soon  envelop  it,  it  is  probable  that  but  little 
will  be  effected  the  present  season ;  but  another  summer  will  witness 
developments  that  will  show  Butte  County  to  be  one  of  the  richest 
mineral  sections  on  the  Pacific  coast.  These  claims  are  on  the  head- 
waters of  Feather  Ei  ver,  but  so  high  that  it  is  impossible  to  carry  water 
to  them,  except  from  the  melting  snows.  These  ledges  and  bank  claims, 
being  found  at  the  head  of  what  is  known  as  the  Dogtown  ridge,  or 
the  divide  between  the  waters  of  the  North  Fork  and  those  that  flow 
westerly  into  the  valley  of  the  Sacramento,  seem  almost  to  confirm  the 
belief  formerly  entertained  by  miners  that  there  was  some  original  place 
of  deposit,  from  whence  the  gold  had  washed  into  placers  and  gulches 
where  it  was  first  discovered.  It  requires  but  a  small  stretch  of  the 
imagination  on  the  part  of  those  familiar  with  the  mineral  wealth  of  the 
ridge,  as  heretofore  developed,  to  locate  the  original  deposit  on  these 
l)leak,  bold,  and  barren  hills,  and  then  follow  the  wash  down  to  Inskip, 
Kimshew,  the  rich  jilacer  mines  that  have  been  worked  in  the  gulches 
leading  into  West  Branch ;  to  Cherokee  Plat,  Morris  Eavine,  at  the 
mouth  of  which  is  Feather  Eiver,  and  where  was  fouud  the  richest  part 
of  the  celebrated  Cape  claim  in  1857." 

Mr.  F.  A.  Herring,  of  Forbestown,  writes  the  following  interesting 
letter,  which  is  inserted  without  comment  on  its  geological  theories : 

FoRBESTOWX,  California,  October  25,  1871. 

Forbestowu  is  situated  about  midway  between  two  lines  of  ancient  gravel-deposits  : 
the  one  at  La  Porte  and  vicinity,  near  the  summit,  the  other  at  the  foot-hills,  upon 
which  the  mines  at  Orovillo  and  Cherokee  are  located.  The  gold  is  found  in  this  dis- 
trict in  what  are  termed  surface-diggings,  and  is  no  doubt  derived  from  the  quartz-veins, 
which  are  quite  numerous.  The  ravines  and  water-courses  are  mostly  worked  out, 
eave  such  as  are  not  easily  drained.'  The  gold  is  now  mostly  found  in  the  vicinity  of 
quartz-veins,  on  the  ridges  between  the  ravines.  New  York  and  Ohio  Flats,  a  continua- 
tion of  the  same  valley,  were  once  worked  by  drifting,  the  pay-gravel  being  brought  to 
the  surface  to  be  washed.  It  was  in  no  place  more  than  25  feet  in  depth.  The  pay- 
gravel  is  no  more  than  from  2  to  4  feet  in  thickness,  and  is  covered  from  8  to  about  20 
feet  in  thickness  with  alluvium,  destitute  of  boulders,  or  even  pebbles.  The  bed-rock, 
■where  it  has  been  stripped,  has  a  fall  of  but  about  one  inch  to  the  rod.  The  valley  is 
about  two  and  a  half  miles  in  length,  and  its  general  direction  W.  by  N.  W.  and  E.  by 
S.  E.,  the  water  running,  in  an  easterly  direction,  diagonally  across  the  line  of  the  Sierra 
Nevada,  and  toward  the  summit.  Before  the  open  cut  was  made  the  lower  end  of  the 
fiat  was  a  basin  ;  and,  as  the  auriferous  stratum  is  made  up  of  gravel  and  boulders,  such 
as  are  found  in  the  beds  of  swift-running  streams,  there  has  evidently  been  a  change 
of  level,  which  lates  back  to  the  upheaval  of  the  Sierra  Nevada.  The  njiners  discover 
indications  that  this  valley  was  inhabited  by  man  before  the  change  of  level  occurred. 
Drinking-cups  of  stone,  and  stones  used  by  the  Indians  for  grinding  food,  have  been 
found  upon  the  bed-rock  and  upon  the  gravel,  covered  to  a  depth  of  20  feet  with  allu- 
vium. 

There  has  been,  within  the  past  year,  about  $120,000  worth  of  gold  dust  taken  out 
of  the  scope  of  country  about  ten  miles  square,  with  Forbestown  for  its  center.  The 
yield  is  about  $30,000  less  than  usual  this  year,  on  account  of  the  extreme  drought  that 
has  prevailed.  The  Gaskill  &  Bowers  claim  on  Ohio  Flat  yielded  about  $3G,000  the 
jiast  two  years  on  .54  square  rods  of  ground.  The  pay-gravel  was  about  four  feet  in 
Thickness,  and  had  formerly  been  worked  by  drifting,  at  which  time  it  yielded  about 
ihe  same  amount. 

It  is  believed  by  the  miners  that  there  are  some  rich  quartz-veins  in  this  district. 
Some  very  rich  pockets  have  been  fouud.  There  are  three  quartz-mills  in  this  district, 
two  of  live  stamps  each,  and  one  of  four  stamps.     One  of  them,  called  the  Slater  mill, 
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has  been  running  the  past  year,  but  with  what  result  I  am  unable  to  state.    The  other 
mills  have  been  idle. 

It  is  a  matter  to  be  regretted  that  our  learned  men  who  have  visited  this  coast  shouLl 
be  so  blinded  by  their  theories  as  to  be  unable  or  unwilling  to  conduct  their  observa- 
tions in  such  a  manner  as  would  enable  them  to  arrive  at  the  truth  in  regard  to  the 
age  and  origin  of  our  auriferous  gravel-deposits.  When  a  certain  learned  professor, 
well  known  to  the  scientific  world,  was  at  Forbestown,  some  five  or  six  years  since,  ho 
had  some  conversation  with  one  of  our  citizens,  Mr.  Gaskill,  in  regard  to  the  age  of 
gravel-deposits,  who  informed  him  (the  professor)  that  the  Bangor  blue  lead  in 
Butte  County  runs  in  a  north-of-northwesterly  direction,  and  at  nearly  right  angles  to 
the  present  water-courses.  The  Bangor  deposit  is  in  the  lowest  range  of  foot-hills. 
The  old  river-bed  is  one  hundred  feet  and  upAvard  below  the  beds  of  the  present  ra- 
vines and  creeks,  which  cut  their  way  to  varying  depths  through  the  ancient  gravel- 
deposit  and  the  schistose  rocks  of  the  county.  It  has  been  found  impracticable  to  draii 
this  ancient  deposit  so  as  to  work  it  by  the  hydraulic  x)rocess.  The  professor  said  if 
such  was  the  fact  it  implied  such  a  change  in  the  topography  of  the  country  as  to  up- 
set the  theories  of  geologists,  and  it  was  much  easier  for  him  to  beUeve  that  Mr.  Gas- 
kill  and  a  few  miners  were  mistaken  than  that  so  many  learned  men  should  uphold  a. 
false  theory  !  He  even  declined  to  visit  the  site  of  this  ancient  deposit,  when  Mr.  Gas- 
kill  ofl:ered  to  take  him  there  that  his  statement  might  be  verified!  Thus  the  pro- 
fessor lost  the  privilege  of  making  a  valuable  contribution  to  science. 

It  seems  to  be  fashionable  with  late  geological  writers,  and,  so  far  as  I  know,  they  all 
run  in  the  same  groove,  to  hold  that  our  auriferous  deposits  belong  to  what  they  term 
the  post-tertiary  age,  when  the  independent  observer  finds  the  rocks  teeming  with 
facts  showing  them  to  be  much  older  than  the  tertiary  age. 

Mr.  John  Nisbet,  of  Oregon  City,  sends  me  the  following,  in  answer  to 
a  circular : 

The  entire  status  of  mining  in  this  district  has  changed  for  the  better  since  j^our  last 
re]>ort. 

The  Oroville  Gold  and  Silver  Mining  Company,  near  Long  Bar,  have  erected  a 
12-stamp  mill,  and  started  to  work  early  in  the  summer  with  favorable  prospects, 
but  were  compelled  to  shut  down  for  want  of  water.  Since  then  they  have  been  en- 
gaged taking  out  quartz  from  two  distinct  veins,  both  rich  in  gold.  They  will  resume 
work  as  soon  as  the  rains  aftbrd  water  for  the  battery. 

The  Cambria  mill,  in  Oregon  City,  has  run  steadily  for  over  a  year,  and  paid  from 
twelve  to  twenty  dollars  per  ton,  exclusive  of  sulphurets  that  are  abundant  after 
passing  the  water-level. 

The  Cambria  and  Nisbet  Mining  Companies  have  consolidated  and  are  putting  up  a 
16-stamp  mill  on  the  site  of  the  Nisbet  mill  which  was  burned  down  about  three 
months  ago.  The  design  is  to  work  both  mines  from  the  Nisbet  shaft,  and  economize 
by  a  difierent  system  of  drainage  and  increased  crushing-power. 

The  above  mills  are  all  that  have  worked  the  past  year.  The  Oroville  Company, 
from  the  lack  of  water,  and  the  Nisbet  Company,  from  the  loss  of  mill,  have  done  very 
little,  while  the  water-power  arrastras  have  done  nothing  at  all.  The  water-ditches  be- 
ing constructed  for  this  neighborhood  will  in  future  obviate  this  difficulty  and  afl:brd 
an  abundant  supply  for  Cherokee  and  Morris  Ravine  and  the  gravel-deposits  underlying 
the  table-land.  The  ditches  completed  this  fall  are  those  of  the  Spring  Valley  and 
Indiana  Companies.  The  Cherokee  Company  will  not  get  theirs  completed  till  next 
summer,  although  the  greater  j)art  of  the  work  is  done.  The  Blue  Gravel  Company 
will  start  in  on  the  same  scale  next  summer  also,  so  that  the  joint  supply  for  the  dis- 
trict will  amount  to  at  least  twelve  thousand  inches,  amply  sufficient  for  hydrauli.-, 
and  milling  purposes,  not  only  to  give  stability,  but  to  thoroughly  develop  the  plar  r 
and  quartz  mines  in  the  district. 

Tlie  Table  2Ioimtaiii  of  Butte  County. — This  remarkable  formation, 
celebrated  for  its  past  yield  of  gold  and  the  extensive  workings  now  in 
progress,  seems  to  be  of  the  same  formation  and  nature  as  its  namesak«i 
in  Tuolumne  County,  described  in  our  article  on  the  southern  mines. 
The  following  paragraphs  are  extracted  from  an  interesting  report 
made  by  Mr.  Charles  Waldeyer,  general  superintendent  of  the  Cherokee- 
Flat  Blue  Gravel  Company,  to  the  president  and  trustees  of  the  com- 
pany : 

Amongst  the  great  gravel-deposits  of  California  the  "  blue  lead  "  has  attracted  tlu^ 
greatest  attention.  Not  only  its  position,  which  is  immediately  upon  the  bed-rock,  but 
also  its  color,  varying  from  a  dark  green  to  a  bright  indigo  color,  proves  it  to  be  the 
oldest  gravel-deposit  on  the  Pacific  coast ;  this  color  evidently  resulting  from  tho 
substratum  of  bed-rock,  the  grinding  away  of  which  afforded  the  pigment  to  dye  tha 
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quartz  aud  other  debris  ;  and  the  sulphurets  of  iron,  by  a  chemical  change,  assisted  io' 
making  this  color  fast. 

It  la  hardly  reasonable  to  ascribe  the  creation  of  the  lilue  lead  aud  the  gravel- 
deposits  overlying  it  merely  to  the  action  of  water,  aud  we  must  call  to  assistance  the 
glacial  theory. 

Before  entering  upon  the  above-meutioued  task  it  will  be  necessary  to  inquire,  liow 
was  the  quartz,  the  matrix  of  almost  all  the  gold  fouud  in  California,  supplied  ?  Can 
we  really  believe  that  enough  quartz-ledges  were  destroyed  to  cover  from  fifty  to  a 
hundred  square  miles  with  nothing  but  quartz-gravel  and  quartz-sand  from  two  to 
three  hundred  feet  deep  ?*  Would  all  the  known  quartz-ledges  of  California,  rising 
from  unknown  depths,  even  ten  times  higher  than  Mont  Blanc,  have  been  sufficient 
to  furnish  one  ten-thousandth  part  of  the  quprtz-gravel  deposits  now  found  in  this 
country  ? 

After  considerations  like  the  foregoing,  it  must  become  evident  that  the  quartz,  be- 
fore being  ground  into  pebbles  and  sand,  existed  in  huge  masses,  aud  in  such  a  position 
that  any  great  grinding  force,  or  power  of  attrition,  could  be  applied  more  or  less 
directly  to  it. 

Any  other  theory  about  the  creation  of  quartz-ledges  will  do  just  as  well  as  the 
igneous,  for  it  must  be  presumed  that  even  if  the  fissures,  now  containing  the  quartz, 
Avere  fiJled  from  the  surface,  then  there  is  no  reason  to  doubt  that  immensely  more 
.siliceous  matter  was  a^  hand  than  to  fill  merely  the  comparatively  few  fissures,  and  we 
have  again  enormous  deposits  of  quartz  on  the  surface,  waiting  for  nature's  great 
crushing  process. 

The  glacial-motion  theory  accounts  at  once  for  the  existence  of  the  great  deposits  of 
drift,  not  only  in  and  near  the  valleys  of  our  State,  but  also  on  the  highest  mountain- 
tops  of  the  Sierra  Nevada. 

According  to  the  glacial  theory,  immense  ice-fields,  thousands  of  feet  deep,  covered 
the  continents,  and  commenced  at  a  certain  period  their  slow  motion  from  north  to 
south,  crushing  and  grinding  under  their  immense  weight  whatever  might  be  subjected 
to  their  pressure. 

In  support  of  this  theory,  formed  upon  a  broader  basis  than  the  evidences  of  the 
physical  geography  of  California,  it  must  be  stated  that  these  ancient  channels  or 
dead  rivers  of  California,  now  the  depositories  of  the  different  blue  leads  aud  their 
overlying  quartz-gravel  strata,  run  all  in  the  same  direction,  to  wit,  from  north  to 
south,  when  all  the  modern  rivers  of  California  debouch  into  the  Pacific  Ocean  to  the 
west. 

It  must  be  evident  that  this  glacial  motion  was  the  beginning  of  the  latest  thermal 
change,  and  that  when  the  ice  had  disappeared,  immense  floods  succeeded,  washing  the 
crushed  pulj)  into  channels  and  stream-beds,  and  filling  them  to  the  depth  of  hundreds 
(if  feet,  as  evidenced  by  existing  deposits. 

Whether  the  views  advanced  in  the  foregoing  lines  are  correct  or  not,  will  be  im- 
material. However,  they  may  illustrate  that — 1.  The  great  gravel-deposits  of  California 
are  only  an  accumulation  of  the  same  gold-bearing  material  which  is  now  extracted 
from  the  quartz-veins.  2.  That  nature,  though  in  a  crude  manner,  performed  the 
operation  of  crushing,  and  facilitated  thus  the  extraction  of  gold.  3.  That  gravel- 
mining,  under  the  modern  improvements,  will  be  the  most  extensive,  the  most  lasting, 
and  the  most  remunerative  mining  operation  carried  on  in  the  State. 

The  great  blue  lead  and  gravel-deposit  in  Butte  County,  claiming  our  jiarticular 
attention,  will  be  made  the  object  of  a  careful  description. 

This  deposit  occurs  under  a  "  plateau"  known  as  the  Tancow  or  Butte  County  Table 
Mountain,  extending  for  a  distance  of  about  eight  miles  from  Cherokee  Flat,  in  the 
north,  to  Thompson's  Flat,  in  the  south,  having  a  width  of  from  two  to  four  miles.  It 
IS  bounded  on  its  western  side  by  the  Sacramento  Valley,  and  on  the  south,  east,  and 
north  by  Feather  Eiver  and  its  tributaries,  the  North  Fork  and  West  Branch,  so  that 
from  all  sides  an  ascent  of  nearly  one  thousand  feet  has  to  be  overcome. 

Ever  since  thf  earliest  days  of  gold-mining  in  California  the  surroundings  of  the 
above-mentioned  "plateau"  or  table-laud  ottered  the  richest  harvest  to  the  miner. 
Every  ravine  descending  from  this  iilateau  or  near  it  became, celebrated  for  its  rich- 
ness. Cherokee  Flat,  at  its  northern  point,  aud  Morris's  Ravine,  near  its  southern 
point,  yielded  their  millions  to  the  most  jirimitive  applications.  The  miner  in  those 
days  was  satisfied  to  find  the  gold,  and  did  not  inquire  wheuceit  came;  but  when  these 

*Mr.  "Waldeyer'a  theory  that  vast  masses  of  qnartz  overlaid  unconformably  the  upturned  edges 
'  of  the  schists  (for  that  is  what  his  remarks  must  suggest,  if  anytbinii)  is  neither  tenable  nor  necessary. 
These  schists  abound  in  quartz  seams  and  segregations  too  small  to  be  worked  as  "ledges"  by  the 
miner.  As  to  the  glacial  theory,  this  application  of  it  can  scarcely  be  admitted.  The  leading  phe- 
nomena of  tho  "  blue  lead"  channels  are  not  glacial,  but  fiuviatile,  though  the  operation  of  glaciers  in 
the  denudation  of  the  sierra  is  not  improbable.  But  it  is  water,  and  water  only,  which  arranges  gravel 
according  to  size  and  specific  gravity,  and  concentrates  in  svich  deposits  the  heavier  and  less  oxydizable 
metals.— R.  TV.  K. 
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ravines  and  gullies,  which  were  actually  nothing  but  nature's  "  sluice-boxes,"  had  been 
worked  out,  then  the  question  arose,  where  is  the  storehouse  from  which  all  this  gold 
has  been  drawn  ?  and  every  indication  pointed  toward  the  great  Tancow  or  Table 
Mountain. 

As  the  mode  of  mining  improved,  and  particularly  when  hydrostatic  pressure  was 
employed,  known  in  California  as  the  hydraulic  process,  then  the  peculiar  situation  of 
Cherokee  Flat,  which  justly  can  claim  the  richest  and  most  extensive  gravel-deposit 
in  the  State,  was  seriously  "felt.  It  was  considered  next  to  impossible  to  bring  water 
in  sufficient  quantities  to  that  place.  The  only  way  to  bring  water  was  either  from 
the  West  Branch  or  North  Fork,  both  tributaries  of  Feather  River,  and  in  either  way 
across  the  chasms  formed  by  these  streams,  which  flow  nearly  a  thousand  feet  beiow 
the  level  of  Cherokee  Flat. 

Reservoirs  and  ditches  were  constructed,  at  the  expense  of  hundreds  of  thousands  of 
dollars,  merely  to  catch  and  store  away  the  rain-water  during  the  rainy  season,  and  thus 
the  means  for  two  or  three  months'  mining  were  obtained.  The  splendid  results  of 
these  short  mining  seasons  challenged  the  energies  of  enterprising  men,  and  several 
unsuccessful  attempts  were  made  to  enlist  capital  in  the  introduction  of  living  water 
to  these  mines.  Tlie  idea  of  carrying  in  water  by  means  of  pipes  across  chasms  of  900 
or  1,000  feet  vertical  depths  startled  mining  engineers  of  note  in  the  United  States  and 
England,  and  their  estimates  were  either  so  enormous  as  to  cost,  or  so  doubtful  as  to 
success,  that  even  the  most  daring  abandoned  the  scheme.  And  thus,  up  to  the  sum- 
mer of  1870,  the  mines  depended  altogether  on  rain-water,  but  yielded  so  largely  that 
a  party  of  San  Francisco  capitalists,  in  connection  with  the  Spring  Valley  Mining 
Company  of  Cherokee  Flat,  took  the  matter  in  hand,  and,  after  six  mouths'  labor,  a 
sheet-iron  pipe,  30  inches  in  diameter,  discharged  in  a  steady  and  even  flow  a  thou- 
sand inches  of  water.  This  water  was  taken  from  some  small  tributaries  of  the  North. 
Fork,  known  as  "Flea  Valley  Creek"  and  "Camp  Creek,"  and  the  unusual  dry  season 
of  California  lessened  the  supply  of  water  to  about  a  regular  flow  of  600  inches  for  the 
whole  24  hours.  Besides  this  rather  small  supply  of  water,  the  Spring  Valley  Canal 
and  Mining  Company  had  not  only  difficulties  on  account  of  the  insufficient  depth  of 
its  tunnel — a  lower  tunnel  not  being  finished — but  also  on  account  of  those  constant 
improvements  which  an  altogether  new  modus  operandi  generally  necessitates ;  but  still 
this  company  produced  a  fraction  over  one  thousand  dollars  for  every  day's  washing, 
which  yield  will  probably  be  doubled  in  the  future  by  thegreater  supply  of  water  and 
other  improvements  now  under  hand. 

The  enterprise  of  the  Spring  Valley  Canal  and  Mining  Company,  being  the  most  impor- 
tant of  the  kind  in  this  State — in  fact,  being  the  first  which  has  overcome  a  depression 
of  between  800  and  1,000  feet,  (such  a  one  being  formed  by  the  chasm  through  which 
the  West  Branch  flows)— deserves  description. 

The  water  is  carried  in  a  ditch  past  Yankee  Hill  to  a  point  on  the  north  side  of 
West  Branch,  said  point  being  980  vertical  feet  higher  than  the  point  whore  the  West 
Branch  is  crossed,  when  a  sheet-iron  x>ip«  receives  the  water,  carrying  it  down  the 
slope  of  the  mountain  to  tljo  crossing  of  the  West  Branch,  and  thence  up  Cherokee 
Hill  to  a  vertical  height  of  830  feet,  where  the  water  is  discharged  again  into  a  ditch 
and  carried  to  the  mines  for  use.  The  pipe  has  a  diameter  of  30  inches,  is  over  two 
miles  in  length,  and  constructed  of  the  best  boiler-iron — the  heaviest  being  three- 
eighths  of  an  inch.  The  pipe  on  the  Yankee  Hill  side  is  150  vertical  feet  higher  than 
the  pipe  on  the  Cherokee  Hill  side,  where  the  water  is  discharged,  so  that  there  is  a 
head  of  150  feet.  The  water,  however,  during  its  greatest  supply  and  heaviest  dis- 
charge, never  rose  more  than  50  feet  on  the  Yankee  Hill  side  over  the  point  of  its  dis- 
charge on  the  Cherokee  Flat  Hill  side,  and  was  then  estimated  eqital  to  1,500_ inches, 
miners' measurement,  (?.  c,  water  discharged  under  a  head  or  pressure  of  six  inches.) 

The  Spring  Valley  Canal  and  Mining  Company  estimates  its  expenditure  for  pipe, 
ditches,  reservoirs,  &c.,  at  $300,000,  independent  of  the  old  works,  as  tunnels,  &c. 
The  pipe  alone  is  an  item  of  between  i|55,000  and  $80,000,  delivered  at  the  foundry. 

The  experience  so  far  gained  shows  that,  under  ordinary  circumstances,  and  pro- 
vided that  even  a  moderate  supply  of  water,  say  one  thousand  inches,  is  received 
for  the  whole  year,  one  year  would  be  sufficient  to  clear  the  whole  expenditure  of 
$300,000.  However,  the  expectations  of  this  company  go  far  beyond  the  results  of  its 
practical  experience,  for  the  reason  that  the  gravel-deposits  increase  in  richness  as  the 
deeper  parts  of  the  channel  (or  those  parts  further  removed  from  the  rim-rock,  or  river- 
bank)  are  reached,  Avhen  particularly  the  "blue  lead"  develops  finely,  yielding  iVom 
five  to  fifteen  dollars  per  ton. 

Since  the  Spring  Valley  Company  led  the  way  in  introducing  water  to  Cherokeo 
.and  the  rich  mines  of  Table  Mountain,  other  companies  have  commenced  similar  opera- 
tions, among  them  Hendricks  &  Co.,  taking  the  water  from  the  upper  part  of  West 
Branch,  and  carrying  the  same  by  ditch  and  pipe  to  Morris's  Ravine,  a  point  where  the 
same  gravel-deposit  is  entered  from  the  southeast;  proving  equally  ricli  and  extensive^ 
and  proving  thus,  to  the  most  skeptical,  tlie  unbroken  coutiuiiiition  of  the  great 
"  gravel  lead"  under  Table  Mountain. 
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Morris's  Ravine  is  about  five  miles  below  Cherokee  Flat,  and  between  four  and  five 
hrmdred  feet  lower,  counting  from  the  bed-rock  exposed  in  the  Spring  Valley  Com- 
pany's claims  to  the  bed-rock  in  Morris's  Ravine,  thus  showing  a  fall  of  100  feet 
per  mile  to  the  channel  under  Table  Mountain.  It  may  here  just  as  well  be  men- 
tioned that  the  "  rim-rock "  on  the  eastern  side  of  Table  Mountain  is  a  great  deal 
higher  than  the  "rim-rock"  on  the  western  or  valley  side,  and  that  the  plateau  of 
Table  Mountain  itself  has  a  double  inclination — one  from  north  to  south,  evidently 
duo  to  the  natural  fall  of  the  old  channel,  and  the  other  from  east  to  west,  very  likely 
duo  to  the  fact  that  after  the  Table  Mountain  was  formed  the  mountain-chain  of  the 
Sierra  Nevada  rose  slowly  under  the  many  volcanic  disturbances  to  which  this  country 
ha*  evidently  been  subjected,  and  tilted  the  Table  Mountain  from  east  to  west.  The 
gold  fouud  in  the  deposits  under  and  near  Table  Mountain  is  of  unusual  fineness, 
averaging  from  -f'piPo-  to  nnro  fii©)  and  differs  in  size  from  the  finest  flour-gold  (gener- 
ally contained  in  the  upper  gravel-deposits)  to  nuggets  weighing  many  ounces,  found 
on  and  near  the  bed-rock. 

lu  opening  the  great  "lead"  under  Table  Mountain  by  expensive  tunnels,  without 
actually  knowing  the  depth  of  the  channel  or  basin,  in  which  the  richest  part  of  the 
■dejosit  rests,  great  risks  had  to  be  taken,  the  more  so  as  only  very  few  places  for  such 
tunnels  combined  the  desirable  advantages,  to  wit :  1.  Sufiicieut  depth  to  drain  and 
work  the  basin  under  all  circumstances.  2.  Proximity  to  the  mine,  so  that  a  tunnel 
of  moderate  length  would  sufiice  to  operate.  3.  Ample  room  for  all  tailings,  or 
washings,  after  the  gold  was  extracted. 

The  overlooking  of  these  three  requisites,  or  any  of  them,  has  been  a  source  of  much 
nnpHofitable  labor  and  great  expenditure  in  mining  operations  on  the  Pacific  coast ; 
nevertheless  the  desire  to  take  the  shortest  road  to  fortune  proved  stronger  than  all 
dearly-bought  lessons,  and  so  we  have  here,  after  the  expenditure  of  hundreds  of 
thousands  of  dollars  for  tunnels  and  other  "  outlets,"  only  one  tunnel  which  combines 
all  the  requisites  mentioned  before.  This  tunnel  belongs  to  the  Cherokee  Flat  Blue 
Oravel  Company.  This  company,  originally  called  the  Butte  Table  Mountain  Consoli- 
dated Mining  Company,  has  been  fifteen  years  in  possession  of  its  mining  ground, 
consisting  of  about  one  thousand  acres,  and  has  expended  about  $160,000  on  improve- 
ments, such  as  tunnels,  inclines,  shafts,  reservoirs,  and  machinery. 

The  mining  ground  of  the  company  stretches  in  a  southeasterly  direction  10,000 
feet  across  the  channel  or  basin,  from  "rim  to  rim,"  (or  shore  to  shore)  and  for  4,500 
feet  down  the  channel. 

The  Spring  Valley  Canal  and  Mining  Company,  owning  the  adjoining  ground  along 
the  upper  line,  has  worked  Avithin  100  feet  of  the  boundary  line  of  the  Cher- 
okee Flat  Blue  Gravel  Company,  and  developed  in  the  progress  of  work  richer 
gravel  dej)osits  than  ever  seen  before  at  this  i)lace.  The  same  company  bought  a 
piere  of  ground  being  about  200  by  400  feet,  paying  for  this  ground  $31,800  in  United 
States  gold  coin,  at  which  price  an  acre  would  be  worth  a  fraction  over  $17,000,  when 
the  yield  per  acre,  according  to  the  statistics  of  more  than  fifteen  years,  would  be  from 
$G(kO0O  to  $80,000.  But,  considering  that  all  the  mining  operations  at  Cherokee  Flat 
have  been  merely  confined  to  the  outskirts  of  the  "lead,"  or  what,  in  miners'  parlance, 
is  termed  the  "outside  wash,"  and  that,  therefore,  only  the  lighter  particles  of  gold 
were  reached ;  that,  furthermore,  heavier  and  larger  gold  is  reached  as  the  channel 
deepens,  and  that,  therefore,  the  yield  increases  and  will  increase  for  thousands  of  feet 
ahead,  we  must  come  to  the  conclusion  that  all  the  riches  so  tar  developed  are  but 
a  slight  indication  of  what  the  future  will  disclose. 

The  ui)per  quartz-gravel,  of  which  the  main  body  of  Table  Mountain  is  composed, 
in  a  body  from  250  to  300  feet  deep,  consists  altogether  of  quartz  pebbles  and  quartz 
eand,  and  carries  very  fine  particles  of  gold.  The  two  lower  strata,  however,  the 
"  rotten  bowlders"  and  blue  lead,  or  gravel,  are  mixed,  more  or  less,  with  difi'erent 
bowlders,  the  former  of  clay-slate,  the  latter  of  talc-slate.  Both  strata  are  very  rich 
in  gold,  and  average  each  from  five  to  twenty-five  feet  in  thickness.  The  "rotten 
Viowlders,"  as  they  are  called,  on  account  of  the  softness  of  the  bowlders,  have  so  far 
been  the  chief  resources  for  gold  at  this  place,  as  they  were  easily  reached,  lying  above 
the  blue  lead.  This  stratum  seems  to  be  peculiar  to  the  Table  Mountain  deposit,  and 
is  not  found  in  any  other  mining  locality.  The  Cherokee  Mining  Company,  one  of  the 
oldest  and  most  successful  mining  companies  of  this  place,  working,  for  want  of  a 
lower  outlet,  altogether  the  "rotten  bowlders"  and  quartz-gravel  above  them,  and 
depending,  so  far,  altogether  on  rain-water  collected  in  large  reservoirs,  produces  from 
$80,000  to  $100,000  every  year,  during  the  few  rainy  months.  This  company  is  now 
engaged  in  constructing  a  large  ditch  from  Butte  Creek  to  the  northwest  of  this  place, 
caiTying  it  by  pipe  over  a  wide  and  deep  depression  to  Cherokee. 

SIERRA  COUNTY. 

The  Sierra  Buttes  mine  has  been  for  some  two  years  in  possession  of 
an  Euo-lish  company.     From  the  reports  submitted  at  their  last  two 
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semi-auuual  meetiugs  iu  Loudon,  the  following  particulars  are  gathered: 
Dividends  amouutiugto  20  per  ceut.  annually  are  paid  by  this  company. 
The  property  was  purchased  on  the  careful  and  elaborate  opinion  of 
Mr.  Henrv  Janin,  (published  iu  part  in  my  report  of  1870,)  which  ha.s 
been  on  the  whole  fully  justified  by  the  subsequent  developments, 
although  unforeseen  delays  and  expenses  have  somewhat  diminished 
the  profit  on  the  ore  extracted,  cutting  it  down,  for  the  first  year,  from 
$8.50  to  $6.50  per  ton.  At  the  meeting  iu  September,  3871,  the  chair- 
man expressed  the  expectation  of  an  annual  profit  of  £34,000.  In  th«^ 
first  three  months  of  the  year  5,500  tons  were  reduced  in  the  mills,  and 
iu  the  second  quarter  about  double  that  quantity,  the  average  product 
being  about  £2  per  ton,  and  the  average  cost  of  milling  about  15s. 
Meanwhile  about  £3,200  had  been  expended  in  oi)ening  new  ground, 
and  in  accessory  works,  putting  the  mine  in  a  much  better  condition. 
The  halt-yearly  statement  for  December  31,  1871,  showed  a  balance 
available  for  dividend  of  £20,004.  As  there  are  112,500  shares  in  the 
capital  stock,  paid  up  at  £2  each,  the  above  sum  represents  two  divi- 
dends (January  and  April,  1872,)  of  2s.  each  per  share,  or  ten  per  cent, 
for  the  six  mouths.  The  stock  sells  at  £4  10s.  to  £5  per  share  in  the  Lou- 
don market.  Experiments  having  been  made  with  the  view  of  savin .^ 
gold  from  the  tailings,  it  was  finally  determined  to  erect  three  pans  foi 
that  purpose.  The  cost  of  the  plant  was  $7,336;  and  the  pans  yielded 
from  concentrated  tailings,  during  the  six  months,  $3,446,  at  a  running 
cost  of  $534.  The  company  has  determined  to  put  up  additional  pans 
for  this  purpose,  and  to  postpone  the  erection  of  a  new  stamp-mill,  which 
would  be  highly  desirable,  both  for  increased  capacity  of  reduction  and 
on  account  of  the  age  and  rickety  condition  of  one  of  the  present  mUls, 
(the  Hanks.) 

The  product  for  the  whole  year  1871  was: 

For  the  first  six  months,  15,700  tons,  yielding $162, 000 

In  the  second  six  months,  17,500  tons,  yielding 227, 00«> 

Total 33,200  tons,  yielding 389,  OOo 

Average  per  ton  :  for  the  first  six  mouths,  $10.12;  for  the  second  six 
months,  $12.64;  for  the  year,  $11.71. 

The  agent's  report  contains  the  following  account  of  operations: 

The  working  capacity  of  the  mine  having  been  so  largely  increased  since  the  pro})- 
erty  passed  into  the  hands  of  the  present  owners,  it  was  found  necessary  last  fall  to 
erect  additional  boarding-houses,  store-house,  carpenters'  and  blacksmiths'  shops,  &c.; 
and,  iu  addition  to  these,  three  pans  and  one  settler,  and  a  turbine  water-wheel  to 
drive  the  same,  have  been  provided  for  working  the  tailings.  The  latter  having  only 
recently  been  completed,  little  benefit  has  yet  been  derived  from  them,  but  they  prom- 
ise to  yield  very  satisfactory  results,  and  it  is  a  subject  worthy  of  the  consideration  ol 
the  directors,  whether  additional  machinery  should  not  be  provided  early  in  spring 
(which  is  the  best  and  only  season  of  the  year  when  surface-works  should  be  carriea 
on)  for  working  the  vast  amount  of  tailings  now  being. produced.  There  are  about  30 
arrastras  at  present  at  work  on  the  tailings,  and  some  more  are  to  be  erected  as  soon  a^ 
the  weather  will  permit.  The  above  extraordinary  outlays  have,  including  the  dam- 
ming of  the  lakes  and  repairs  to  the  flume  and  ditch,  amounted  to  the  large  sum  of 
|21,t)66.60,  as  per  statement  attached.  During  the  period  under  review  there  were 
17,356^  tons  of  ore  mined,  and  17,501  tons  crushed,  which  produced  $221,300.78  in  bul- 
lion by  the  ordinary  mill  process,  being  an  average  of  $12.64^  per  ton,  at  a  cost  ot 
$3.77^  for  mining  and  95^  cents  for  milling,  which  leaves  a  profit  per  ton  of  $7.9lf  against 
$7.76^  for  the  corresponding  term  of  last  year,  and  $6.42  for  the  six  months  ending 
June  30  of  the  current  year,  (1871.)  In  addition  to  the  above  bullion  product,  we  have 
received  from  the  arrastras  and  pans  $5,609.60  net,  which,  added  to  the  yield  in  the 
mill,  would  make  the  net  profit  per  ton  $8.23|.  The  yield  per  ton  has  fluctuated,  as 
usual,  several  dollars  per  ton,  but  it  will  be  noticed  that  during  the  months  w-hen  the 
water-supply  was  low  the  yield  is  higher,  and  vice  versa.    This  is  explained  by  the  fact 
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that  since  the  last  three  or  four  months  of  the  year  are  always  the  most  expensive,  ne- 
cessitating heavy  outlays  to  provide  for  the  requirements  of  the  winter,  and  the  water- 
supply  is  usually  slack  at  this  time,  it  is  found  necessary  to  work  less  ore  from  the  low- 
grade  chimneys,  and  more  from  the  richer  deposits,  in  order  to  meet  the  extra  expenses 
and  atthe  same  time  leave  a  fair  surplus.  The  average  yield  per  ton  was,  in  July,  $9.25^; 
August,  $10.30;  Septemher,  $13.86;  Octoher,  $16.80;  November,  $12.18;  December, 
$14.91:J^.  In  November  the  yield  would  have  been  higher  had  it  not  been  for  a  cave  iu 
one  of  the  rich  stopes,  and  as  soon  as  it  was  cleared  an  accident  happened  to  the  flume, 
which  cut  off  the  water  just  as  the  rich  rock  was  being  milled.  The  average  yield  per 
ton  for  the  six  months,  however,  compares  favorably  with  that  of  previous  ones,  being 
$12.64^  against  $12.41^  for  the  corresponding  period  of  1871,  and  $10.12  for  the  first  six 
months  of  this  year.  The  average  cost  per  ton  for  mining  expenses  is  heavy,  owing  to 
a  large  amount  of  prospecting  having  been  done  in  the  mine,  amounting  to  $12,328.14, 
or,  say,  71  cents  per  ton,  and,  in  addition  to  this,  many  items  were  charged  to  the  mine 
which  more  properly  belong  to  surface  improvements,  &c.,  amounting  in  all  to  nearly 
$1  per  ton.  The  sum  spent  in  prospecting,  «fec.,  has  been  amply  repaid  by  the  large 
amount  of  ore-ground  laid  open,  and,  though  the  expense  becomes  heavy  at  present,  it 
will  tell  very  favorably  iu  the  future  of  the  mine. 
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Pine  Grove, 

Palisade 

Rye  Patch 

Reuo :.. 

Silver  City 

Toauo 

Uuionville _ 

Virginia  and  Gol'd  Hill 11, 

Wadsworth 


137, 672 
•27, 130 
41,259 

192,  977 

200, 800 

40, 034 

343, 69G 

053, 328 

20, 270 


Total 22,177,046 


CHAPTER    II. 

I^EVADA. 

The  State  of  Nevada  has  last  year  taken  the  lead,  for  the  first  time, 
iu  the  production  of  the  precious  metals,  outstrippino-  even  California. 
This  result  is  due  partly  to  the  increased  productiveness  of  the  Corn- 
stock  mines,  and  partly  to  the  great -prosperity  of  the  Eureka  and 
Meadow  Valley  districts.  The  figures  of  Wells,  Fargo  &  Co.  probably 
cover  the  whole  production,  since  in  this  State  practically  all  the  move- 
ments of  bullion  are  made  by  express  or  are  easily  ascertainable  by  the 
express-agents. 

Mr.  John  J.  Valentine,  general  superintendent  of  the  bullion  department 
of  Wells,  Fargo  &  Co.'s  Express,  has  furnished  the  following  important 
statement  of  the  bullion  i^roduct  in  the  State  of  Nevada  : 

Aurora $45,761     Pioche $3,982,228 

Austin 9(35, 536 

Belmont 268,903 

Battle  Mountain  Station 129, 441 

Carson 119,636 

Carlin ,    27,811 

Eureka 2,173,108 

Galena , 206,357 

Hamilton 1,339,420 

Mineral  Hill 701,014 

Mountain  City 149, 273 

Mm  City.... 4,485 

Oreana 6,900 

This  agrees  well,  on  the  whole,  with  the  returns  made  to  me  from  the 
different  districts  ;  but  it  is  impossible  to  make  comparison  in  details, 
since  the  above  table  contains  many  items  referred  to  the  point  of  ship- 
ment, rather  than  the  place  of  production.  In  making  u^)  the  general  state- 
ment quoted  in  the  introductory  letter  to  this'  report,  Mr.  Valentine  has 
added  $300,000,  (I  presume  for  amounts  carried  by  private  hands,) 
making  the  whole  product  of  the  State  $22,477,016.  The  yield  for  1872 
will  be  still  greater,  as  the  most  recent  developments  on  the  Com  stock 
have  largely  increased  its  productiveness. 

THE   COMSTOCK  MINES. 

The  history  of  these  mines  during  the  year  has  been  one  of  unexi)ected 
improvement  and  unexampled  speculation.  At  the  beginning  of  1871 
the  Crown  Point  had  opened  a  body  of  ore  on  the  1,100-foot  level,  six 
feet  in  width.  It  is  said  that  the  section  of  the  mine  where  this  dis- 
covery took  place  had  never  been  prospected  from  the  300-foot  level 
down.  The  1,100-foot  level  in  this  mine  is  about  1,700  feet  below  the 
highest  point  of  the  Comstock  outcrop  at  the  Gould  and  Curry  shaft. 
The  stock  of  the  company  had  been,  during  the  autumn  of  1870,  as  low 
as  13  per  share;  but  it  advanced  in  January  to $41,  in  February  to  $55, 
in  March  to  $160,  in  April  to  $195,  in  May  to  $310,  and  in  June  to  $340. 
At  the  beginning  of  June  Mr.  A.  Hay  ward,  already  the  representative  of 
6,300  out  of  the  12,000  shares,  bought  4,100  shares  at  $300.  At  this 
time  the  ore-body  was  known  to  be  80  feet  wide,  200  feet  long,  and  100 
feet  deep,  as  far  as  followed.  By  October  it  was  known  that  this  body 
was  270  feet  long  within  the  Crown  Point  ground^  and  that  on  the  1;200- 
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foot  level  it  extended  70  feet  farther  north  than  in  the  level  above.  A 
1,300-foot  level  was  also  opened  in  it,  and  the  incline  was  vigorousir 
pushed  ahead.  The  assays  of  the  ore  were  very  high,  ranging  up  to 
$150  for  large  quantities.  By  the  early  part  of  this  year  the  mine  was 
able  to  keep  six  mills  in  operation,  reducing  daily  375  tons  of  ore.  The 
gross  product,  •  as  will  be  seen  from  the  tables  given  below,  rose  from 
$125,574  in  the  first,  to  $719,121  in  the  second,  $52G,5G5  in  thf  third, 
and  $599,023  in  the  fourth  quarter  of  1871. 

A  late  account  (January  13,  1872)  thus  describes  the  appearance  of 
the  mine: 

Cross-cut  in  the  1,200  level  is  iu  82  feet,  all  the  way  in  very  fine  ore  ;  face  of  it  shows 
ore  that  will  mill  $60  per  ton.  No  sign  of  the  east  wall  has  yet  made  its  appearance. 
The  south  drift,  same  level,  is  in  from  the  cross-cut  60  feet ;  the  entire  distance  in  ore 
.that  will  mill  at  least  $80.  It  is  yet  80  feet  on  the  line  of  the  vein  from  the  face  of  this 
drift  to  the  Belcher  north  line.  The  1,100  level  is  yielding  its  usual  quantity  and 
quality  of  ore.  There  yet  remain  a  little  over  two-fifths  of  the  suijerficial  area  of  the 
ore-hody  on  this  level  to  be  worked.  The  breast  on  the  1,000  level  shows  marked 
improvement  as  the  Belcher  line  is  approached.  The  superintendent  judges  that  the 
ore  on  this  level  would  mill  on  an  average  $35  to  $40  per  ton.  There  has  been  but 
little  work  done  above  the  track-floor  on  this  level.  On  the  900  level  no  ore  of  value 
is  found. 

The  position  of  this  body  led  at  once  to  the  expectation  of  its  southerly 
continuance  into  the  Belcher  mine,  the  stock  of  which  began  to  advance 
in  consequence.  On  the  2Gth  of  March,  the  water  in  the  shaft  was 
about  26  feet  above  the  850-foot  level,  and  they  commenced  hoisting 
water.  In  July  they  were  at  work  on  that  level,  iu  promising  qua.rtz, 
supposed  to  be  the  extension  of  the  Crown  Point  body.  This  body  was 
soon  completely  developed  and  recognized,  and  in  August  680  tons  from 
it  were  worked,  yielding  $77  per  ton.  It  was  found  "  in  force"  on  the 
1,100-foot  level,  and  followed  on  that  level  for  more  than  100  feet  before 
the  middle  of  September.  The  stock  of  the  company  had  risen  mean- 
while from  $8  in  January  to  $285  September  15.  Before  the  end  of  that 
month  it  had  reached  $105.  The  Grown  Point  and  Belcher  body,  as 
exx)lored  up  to  the  first  of  October,  was  533  feet  in  length,  50  to  70  feet 
in  width,  and  known  to  be  300  feet  in  depth  5  that  is,  beginning  at  the 
900-foot  level.  The  ore  from  the  Belcher  proved  singularly  rich  in  gold, 
the  bars  running  from  88  to  96  thousandths  of  gold,  while  those  of  the 
Yellow  Jacket  were  but  .028  to  .032  fine.  A  sample  taken  about  E^ovem- 
ber  1  from  the  south  end  of  the  drift  (1,000-foot  level)  in  this  mine 
.assayed,  gold,  $186.05;  silver,  $49.13.  Assays  of  selected  ore  gave, 
gold,  $9,266.52;  silver,  $1,394.33.  The  last  advices  from  the  mine 
during  1871  were  as  follows  : 

December  2 :  The  shaft  is  retimbered  within  290  feet  of  the  surface.  The  incline  is 
down  95  feet  below  the  850  level.  The  east  drift,  from  900  level  is  iu  46  feet,  the  face 
t^howing  low-grade  ore,  but  improving  as  they  go  east.  The  sill-floor  on  1,100  level  is 
135  feet  in  length  ;  the  face  is  60  feet  in  width  and  in  very  fair  ore,  assaying  fp70  to 
$100.  The  south  drift  is  in  250  feet  and  still  in  good  ore ;  the  cross-cut  from  this  point 
is  in  10  feet,  the  face  of  it  hard  porphyry.  The  pay  streak  at  this  point  is  15  feet  in 
width,  and  will  assay  $80  on  an  average.  The  east  cross-cut  from  south  winze,  SO  feet 
down,  is  in  32  feet ;  the  face  shows  good  ore,  showing  thus  far  13  feet  of  ore,  which  as- 
says $106.  The  north  winze  is  down  34  feet,  and  in  good  ore.  The  raise  is  ui)  44  feet. 
Have  made  cross-cut  to  the  west  from  top  of  raise  36  feet,  the  face  of  it  in  good  ore. 
During  November  5,664  tons  of  ore  were  shipped  to  mills. 

December  16:  The  main  shaft  is  now  retimbered  to  within  267  feet  of  the  surface. 
The  incline  is  down  114  feet  below  the  850-foot  level ;  the  ground  still  remains  hard. 
The  incline  is  timbered  up  119  feet  above  the  850  level,  leaving  31  feet  to  be  timbered 
to  connect  with  the  main  shaft  at  700  level.  The  cross-cut  from  south  drift  on  900 
level  is  iu  61  feet ;  the  face  shows  good  milling-ore,  assaying  from  $60  to  $100.  On  the 
1,110  level  the  south  drift  is  in  275  feet  from  north  line ;  the  face  still  in  good  ore, 
which  assays  $100  to  $150.  Have  commenced  to  sink  a  winze  in  south  drift,  243  feet 
fiouth  of  north  lino,  or  95  feet  ahead  of  stope.     Since  last  report  have  coutimied  east 
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cross-cut  No.  2  from  south  drift.  Drove  tbrougli  four  feet  of  hard,  barren  luaterial  and 
got  into  good  ore  again  this  morning,  which  bids  fair  to  be  extensive.  This  cross-cut 
is  250  feet  south  of  north  line.  The  sill-floor  is  158  feet  in  length,  and  Tve  are  working- 
50  feet  in  width  and  good  ore  still  east  of  us.  The  breast  looks  si>leudid.  The  north 
winze  is  down  G2  feet  and  looking  well.    Average  assays  $75. 

The  product  of  tlie  mine  for  the  four  quarters  of  the  year  1871  wa« : 
First  quarter,  $1,034.50;  second  quarter,  no  returns;  third  quarter, 
$212,038.56 ;  fourth  quarter,  $985,848.31.  There  is  no  doubt  that  the 
vahie  of  this  and  the  Crown  Point  mine  will  go  still  higher.  The  Vir- 
ginia City  Enterprise,  of  January  11,  thus  speaks  of  the  mine,  and  it  is 
not  surprising  that,  in  view  of  such  developments,  the  stock  should  at 
that  time  have  stood  at  $500,  against  $8  in  January  of  the  previous 
year: 

'  This  splendid  mine  has  never  looked  better  than  at  present.  Throughout  a  length  of 
320  feet,  every  stope,  cross-cut  and  opening  of  any  kind  ou  the  great  pay-deposit, 
shows  magnificent  ore.  The  north  winze,  now  being  sunk  on  the  1,100-foot  level,  is 
now  down  135  feet.  It  descends  at  an  angle  of  40  degrees,  and  is  all  the  way  in  ore  of 
exceeding  richness — ore,  the  average  assays  of  which  are  from  $150  to  $200.  On  the 
ninth  level  of  the  old  mine,  where  the  ore-body  has  been  cut  through,  the  pay-ground. 
is  found  to  be  30  feet  in  width  and  very  rich.  Thus  the  deposit  is  seen  to  have  width 
and  depth  as  well  as  length.  As  yet  we  are  unable  to  give  the  yield  tor  the  past  month 
in  exact  figures,  but  it  will  vary  but  little  either  way  from  $325,000.  Of  this  amoimt 
$200,000  may  be  set  down  as  net  profit.  Taking  into  consideration  stoppage  of  the 
mills  and  consequent  falling  off  in  the  quantity  of  ores  reduced,  the  showing  for  the 
month  ought  to  be  satisfactory  to  the  stockholders.  The  future  of  the  mine  cannot  be 
otherwise  than  brilliant.  The  company  now  have  on  hand  over  $700,000  in  coin  and. 
supplies  of  all  kinds  in  immense  quantities.  Besides  the  stores  at  the  mine,  they  now 
have  (paid  for)  in  Carson  City,  timbers  and  lumber  to  the  valne  of  $17,000.  Add  to 
this  the  fact  that  all  the  ore-breasts  throughout  the  mine  are  looking  splendid,  and 
that  an  immense  body  of  ore  has  been  explored  and  is  now  in  sight  ready  to  be  raised, 
and  we  can  see  that  all  that  has  yet  been  done  is  as  nothing  when  compared  with  what 
can  now  be  accomplished.  A  very  considerable  increase  in  the  working  force  employed 
in  the  extraction  of  ore  will  be  made  to-day,  and  should  the  weather  prove  favorable 
for  the  transjjortation  and  reduction  of  ores  for  the  remainder  of  the  month,  we  nsay 
look  for  a  big  yield  for  January. 

The  increase  of  the  proportion  of  gold  in  the  ore  from  the  deejnesi: 
levels  of  the  Belcher  and  Crown  Point  is  attended  by  a  return  in  the 
appearance  of  the  ore  to  the  type  made  familiar  in  earlier  years  by  the 
rich  black  sulphuret  bodies  of  upper  levels  in- the  Gould  and  Cuny, 
Ophir,  and  Mexican  mines.  This  tends  to  remove  the  apprehension 
expressed  in  my  former  reports  that  the  character  of  ore  might  change 
in  depth,  assuming  a  ijredomiuance  of  refractory  base-metal  min- 
erals. Baron  liichthofen's  expectation  of  more  widely  disseminated  low- 
grade  ore  in  depth  is  likewise  partially  contradicted  by  this  discovery  ; 
though  it  may  hereafter  be  found  that  such  low-grade  ores  do  exist  aC 
these  deep  levels.  In  fact,  the  study  of  the  ore-bodies  on  the  ComstOck 
hitherto  has  been  mainly  a  study  of  excavations  ;  and  the  portions  of 
the  vein  which  were  not  extracted  are  not  usually  laid  down  on  the 
maps  as  ore-bearing  at  all.  This  naturally  leads  us  to  overlook  connec- 
tions between  different  ore-bodies  which  may  nevertheless  exist. 

South  of  the  Belcher,  the  principal  activity  has  been  in  the  Overman 
and  Caledonia  mines.  In  the  former,  a  new  vertical  shaft,  on  the  east 
side  of  the  vein,  necessitated  by  increasing  depth  of  workings,  has  been 
in  progress.    It  was  down  500  feet  February  14,  1872. 

The  Caledonia  is  claimed  to  be  the  farthest  south  of  the  mines  on  the 
Comstock.  Whether  it  is  actually  on  that  vein  or  not,  it  has  been 
worked  with  considerable  activity  during  the  year,  producing  18,836! 
tons  of  low-grade  ore,  of  the  gross  value  of  $244,890.  This  was  formerly- 
called  the  American  Mining  Company. 

The  Succor  is  a  mine  in  Gold  Caiion,  about  one  and  a  half  miles  from. 
Crown  Point.    It  is  supposed  by  some  to  be  upon  a  vein  east  of  the 
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Comstock,  and  by  others  to  occupy  a  branch,  or  even  the  main  contin- 
uation of  the  Com  stock,  which,  they  claim,  has  been  warped  in  that 
direction.  It  is  reported  as  producing,  during  the  first  three  quarters  of 
1871,  8,400  tons  of  ore,  of  the  gross  vakie  of  $105,940.  The  San  Fran- 
cisco Stock  Eeport  says  of  this  mine,  (March  10,  1871 :) 

We  learu  tbat  the  main  tuuuel  is  in  1,250  feet,  and  ■^as  in  ore  that  'paid  a  profit  over 
expenses  for  the  whole  distance  ;  an  upper  tnunel  is  in  570  feet,  and  was  also  in  ore  all 
the  way.  The  lower  tunnel  is  connected  with  this  by  an  upraise.  From  the  upper 
tunnel  a  raise  has  been  made  to  the  surface,  thus  connecting  the  lower  tunnel  with  the 
surface.  These  raises  have  demonstrated  the  fact  that  ore  exists  the  whole  distance, 
from  the  surface  to  the  lower  tunnel,  which  is  ovfer  500  feet.  An  incline  has  been  sunk 
from  the  surface  (1,000  feet  from  the  mouth  of  the  tunnel)  to  a  depth  of  140  feet,  and 
was  in  ore  all  the  way.  This  Incline  will  intersect  the  tunnel  1,000  feet  from  its  mouth. 
Still  further  to  the  east  of  the  incline  are  good  croppings  that  extend  to  the  eastern 
boundary  of  the  mine.  On  tbe  opposite  (or  west  side)  of  Gold.Canon,  a  shaft  has  been 
sunk  180  feet,  and  a  drift  is  being  run  which  will  cut  the  Succor  ledge  at  a  depth  of 
140  feet  below  the  lower  tunnel  on  the  east  side  of  the  canon.  The  ore  that  is  being 
extracted  from  the  mine  mills  about  $15  per  ton,  while  the  cost  of  mining  it  is  only  |il 
and  milling  $6  per  ton,  thus  leaving  a  profit  of  $8,  The  first  ore  crushed  in  Nevada 
came  from  this  mine,  and  was  milled  at  the  Pioneer  mill  in  1859.  From  the  j)roceed8  of 
this  mine  they  have  been  enabled  to  build  a  mill  of  the  capacity  of  crushing  35  tons 
daily,  4  Stevenson's  pans,  and  pay  for  all  prospecting,  improvements,  and  mining  that 
Lave  been  done.  The  past  sixteen  months'  workings  have  returned  $226,000.  The  dip 
of  White  ledge  is  east  and  runs  northerly  and  southerly,  being  the  same  course  as  that 
of  the  Comstock,  and  is  in  a  direct  line  with  the  new  shafts  of  the  Hale  and  Norcross, 
Savage,  Chollar-Potosi,  and  others,  and  many  mining  experts  have  set  forth  the  asser- 
tions, based  upon  thorough  knowledge  of  the  dip  and  course  of  the  Comstock  lode,  that 
this  White  ledge  is  on  the  lode. 

The  Kentuck  mine,  north  of  Crown  Point,  has  at  last  been  able  to 
extract  ore  from  the  section  of  the  mine  burned  out  by  the  fire  of  April, 
1860.  The  rock  in  May,  1871,  was  still  so  hot  in  many  places  as  to  burn 
the  naked  hand.    The  timbers  were  found  to  be  converted  into  charcoal. 

The  Yellow  Jacket  developed  a  body  of  ore  in  the  north  drifts  of  the 
1,000  and  1,100-foot  levels  during  the  spring  and  summer  of  1871,  and 
maintained  a  steady  production  of  ore.  The  price  of  the  stock  was 
comparatively  free  from  fluctuations  during  the  year.  The  main  incline 
of  this  mine  has  reached  the  level  of  the  proposed  Sutro  Tunnel. 

The  Chollar-Potosi  produced  during  the  year  59,535  tons  of  ore,  of 
the  gToss  value  of  82,067,827.  The  year  ending  July  1,  3871,  was  the 
most  profitable  in  the  history  of  the  mine ;  but  the  great  falling  oif  in 
product  during  the  remainder  of  1871  indicates  the  rajjid  exhaustion  of 
reserves.  The  product  for  each  quarter  was  as  follows :  First  quarter, 
$820,295;  second  quarter,  $770,347;  third  quarter,  $287,175;  fourth 
quarter,  $189,909. 

The  operations  of  the  Hale  and  Norcross  are  described  at  length  in 
the  extract  from  the  superintendent's  report,  given  below. 

In  the  Savage,  a  new  body  of  ore  was  discovered,  about  the  begin- 
ning of  the  y^ar,  in  the  335-foot  level.  It  is  said  that  this  body,  which 
contained  a  large  amount  of  low-grade  ($23)  ore,  was  strangely  over- 
looked in  former  workings.     IVIr.  Bonner,  when  superintendent  of  thi 


s 


mine,  "  drifted  square  up  to  it  and  struck  the  clay  inclosing  it,  then 
^raised'  for  a  few  feet  along  the  clay,  and  stopped  work  without  ever 
cutting  through."  The  old  Potosi  chimney  was  also  worked  to  some 
(extent;  but  the  operations  of  the  mine  were  not  specially  profitable,  as 
will  be  seen  by  the  report  of  the  superintendent,  who  declared  in  July ' 
that,  so  far  as  could  then  be  seen,  the  mine  was  exhausted  of  paying- 
ore.  But  the  discovery  of  rich  ore  in  the  1,400-foot  level,  on  the  2d  of 
February,  1872,  has  i^ut  a  new  face  on  aifairs.  Full  particulars  of  this 
discovery  are  not  at  hand,  but  its  significance  is  certainly  very  great. 
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1  quote  the  followiug  remarks  upon  it  from  the  San  Francisco  Stock 
Report : 

That  the  strike  should  occur  in  this  mine  is  of  for  greater  importance  and  value  to 
base  the  belief  upon  that  other  mines  will  strike  it  eventually, 'than  if  the  discovery 
should  have  been  made  in  some  mine  more  contiguous  to  the  Crown  Point.  Adjacent 
to  it  on  the  north  is  the  Gould  and  Curry,  and  on  the  south  the  Hale  and  Norcross. 
Further  south  is  the  Chollai'-Potosi,  and  most  of  the  other  mines  that  are  speculated 
in,  and  called  Washoe  stocks.  The  development. of  ore  in  the  Belcher,  and  its  discov- 
ery in  the  Savage,  is  the  finding  of  a  paying  vein  almost  at  what  has  been  considered 
the  two  extremities  of  the  lode.  Between  these  two  mines  ai'e  located  the  most  of  the 
mines  that  have  ever  paid  dividends,  and  the  importance  of  the  development  aids  to 
substantiate  the  belief  that  this  lode  is  more  likely  to  be  a  continuous  than  an  irregu- 
lar, broken  body.  The  Crown  Point's  rich  body  was  met  at  a  depth  of  about  1,900  feet, 
although  ore  of  a  low  grade  was  discovered  900  feet  down,  and  that  of  the  Savage  is 
met  at  1,400.  The  declivity  of  the  hill  is  so  great  that  the  Savage  mine,  or  where  their 
new  shaft  is  located,  is  about  200  feet  higher  than  the  Crown  Point,  and  it  would  be 
adduced  from  this  fact,  that  if  the  country  where  these  mines  are  located  was  a  level 
jilain,  instead  of  a  hilly  formation,  these  two  mines  would  have  struck  ore  at  about  the 
same  depth.  The  continuity  of  this  body  may  continue  up  to  the  Sierra  Nevada  n)ine, 
as  lately  in  this  claim  a  vein  of  metalliferous  quartz  has  been  discovered,  similar  to 
that  found  in  the  mines  located  on  the  Comstock  lode  proper — the  walls  composed  of 
porphyry  and  clay.  This  new  deposit  goes  as  high  as  §29  in  silver,  and  considerable 
free  gold  is  perceptible  in  the  rock.  This  claim  is  situated  about  one  mile  above  the 
Ophir,.and  is  at  the  extreme  end  of  where  any  mining  operations  have  ever  been  car- 
ried on.  It  has  been  a  question  of  doubt,  ever  since  silver  has  been  discovered  in  that 
country,  as  to  where  this  silver  lode  begins  and  ends.  For  several  years  back  its  ter- 
minus has  been  placed  at  about  the  Ophir  mine  ;  but  these  calculations  are  now  apt  to 
be  upset  by  this  recent  discovery.  Between  the  Ophir  and  Sierra  Nevada  mines  there 
is  a  very  large  section  of  country  that  has  never  been  worked  at  any  great  depth.  An 
impetus  will  now  be  given  to  prospect  this  virgin  ground,  and  who  can  foretell  what 
the  result  will  be? 

The  operations  in  the  Gould  and  Curry  comprised  the  retimbering  of 
between  400  and  500  feet  of  the  shaft  in  which  the  timbers  were  more 
or  less  decayed,  and  the  continuation  of  explorations,  which  resulted, 
up  to  the  close  of  1871,  in  no  discoveries  of  importance.  The  product 
of  the  mine  was  1,713  tons  in  the  first  quarter,  gross  value,  $34,946,  and 
345  tons  in  the  third  quarter,  gross  value,  $12,074.  This  product  is 
from  bodies  of  ore  in  upper  levels. 

From  the  foregoing  brief  outline  of  some  of  the  more  important  oper- 
ations, it  will  be  seen  that  the  prospects  of  the  Comstock  mines  for  the 
immediate  future  are  most  brilliant.  According  to  the  Alta  California 
the  ore-bodies  in  Crown  Point  and  Belcher  contain  at  least  $90,000,000  j 
aud  this  enormous  value,  together  with  the  circumstance  of  their  discov- 
ery at  the  greatest  depth  attained,  will  undoubtedly  lead  to  more  exten- 
sive prospecting,  as  well  as  largely  increased  proditction. 


In  view  of  the  large  amounts 


of  low-grade  ore  which  remain,  and 


other  bodies  of  low  grades  which  are  continually  discovered  in  the  mines, 
the  question  of  the  price  of  labor  becomes  important,  though  the  richer 
discoveries,  by  restoring  to  some  of  the  companies  the  prosperity  which 
has  heretofore  rendered  them  careless  of  this  question,  may  postpone  its 
reasonable  solution.  The  president  of  the  Hale  and  Norcross,  in  his 
annual  report,  gives  the  following  statement,  showing  the  reduction  of 
all  expenses,  except  that  of  labor,  within  the  four  years  preceding  1871 : 


Cost  of  timber  per  1,000  feet 

Cost  of  wood  per  cord 

Cost  of  milling  per  ton 

Total , 

Yield  of  ore  per  ton 

Labor  per  day 


186V. 


$31  32 
15  05 
14  21 


60  58 

34  14 

4  00 


1870. 


Eeduction. 


521  32 
11  33 
11  16i 


31.  02  per  cent. 
24.  71  per  cent. 
21.  42  per  cent. 


43  8U 

25  13" 

4  00 


27. 67  per  cent. 
26. 10  per  cent. 


H.  Ex.  211- 


-10 


146      MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTAINS. 

It  tlius  appears  that  while  the  items  of  timber,  fire-wood,  and  milling 
expense  show  an  average  reduction  of  27.G7  per  cent.,  and  the  value  of 
the  ore  reduced  a  decline  of  20.1  per  cent.,  the  wages  of  labor  still  main- 
tain a  high  standard.     Upon  this  point  the  president  remarks: 

lu  all  uiiuiiig  commuuities  where  employmeut  depends  on  the  development  of  hidden 
wealth,  there  must  of  necessity  be  large  numbers  who  have  nothing  to  do,  and  who 
can  be  only  a  charge  and  expense  upon  their  more  fortunate  co-laborers;  but  when  cir- 
cumstances, such  as  now  exist  in  the  large  bodies  of  low-grade  ore  already  developed 
oil  the  Comstock  lode,  have  placed  it  in  the  power  of  all  to  be  employed  at  prices  from 
ir>  to  20  per  cent,  less  than  present  rates,  how  much  better  is  it  for  labor  to  conform 
to  the  necessities  of  the  case  than  to  insist  on  prices  of  ten  and  eleven  years  ago,  thereby 
paralyzing  work,  and,  in  order  to  maintain  its  position,  compelled  to  contribute  a  large 
percentage  of  its  earnings  toward  the  support  of  the  unemployed. 

The  San  Francisco  Stock  Eeport  of  March  15  says  on  the  same  topic: 

Increased  activity  is  perceptible  in  the  stock  market,  based  upon  confidence  being 
restored  to  the  existence  of  deposits  of  ore  in  the  lower  depths  of  the  Comstock,  and 
that  of  a  quality  which  will  leave  a  fair  margin  for  profit  over  expenses.  The  great 
cost  of  mining  is  now  becoming  a  subject  of  much  concern  to  interested  parties,  there 
having  been  no  reduction  made  in  this  department  since  the  organization  of  the  Miners' 
League.  From  well-informed  persons  we  learn  that  employment  is  given  to  about 
three  thousand  miners,  at  $4 per  day ;  this  sum  aggregates  but  $12,000  daily,  being  about 
$360,000  per  month.  The  qtiantity  of  low-grade  ore  existing  in  some  of  the  mines  is 
very  extensive,  while  many  outside  claims  are  compelled  to  lie  idle  on  account  of  high- 
priced  labor.  To  extract  these  vast  deposits  and  to  work  idle  mines,  employment  could 
be  given  to  at  least  treble  the  number  of  men  now  employed,  but  a  reduction  is  neces- 
sary; though  the  amount  is  l)ut  trifling  to  each  man,  yet  the  aggregate  sum  would  en- 
able mines  to  be  worked  without  calling  monthly  upon  stockh(;lders  to  meet  the  enor- 
mous demands  for  labor  that  they  are  now  subject  to.  The  strength  of  these  trade 
combinations  consists  more  in  numbers  and  in  the  wealth  that  they  collectively  can 
command  than  in  the  threats  of  the  destruction  of  the  projjerty  of  those  who  are  their 
emploj^ers,  if  the  employes'  demands  are  not  acceded  to.  If  the  miners  would  consent 
to  a  reduction  to  $3  per  day,  (which  is  more  in  proportion  to  what  they  were  receiving 
before  the  completion  of  the  raili'oad,  which  reduced  the  freight  tarifts  so  much  that 
the  necessaries  of  life  are  furnished  to  them  now  at  nearly  50  per  cent,  lower  than  pre- 
viously,) employment  could  bo  given  to  nine  thousand  men,  and  thus,  instead  of  these 
men  controlling  among  themselves  but  !ijl2,000  per  day,  they  would  control  $27,000,  and 
a  far  larger  force,  which,  to  displace,  would  cause  more  trouble,  and  it  would  be  an  al- 
most imi)ossibility  to  replace  such  a  large  number  without  causing  losses  that  a  year's 
time  would  hardly  meet.  And  this  reduction  would  result  greatly  to  their  good,  and  in  a 
manner  to  which  they  pay  but  little  attention.  Most  of  these  miners  speculate  to  a 
greater  or  lesser  extent  in  the  stock  of  the  mines  in  that  district.  When  the  mines  have 
good  deposits  of  ore,  which  enable  them  to  meet  expenses  and  disburse  dividends,  the 
miner  that  has  stock  in  such  mines  is  in  far  better  condition  than  when  he  is  called 
upon  for  money  to  meet  assessments,  for  which  there  would  be  no  need  if  he  would 
consent  to  a  slight  reduction  in  his  demands.  If  he  will  thus  take  into  consideration 
the  sum  he  has  thus  paid  out  and  the  losses  he  has  suffered  by  the  depreciation  of  the 
stock  he  has  held,  he  will  lind  out  that  a  greater  call  than  25  per  cent,  upon  his  $4 
j)er  day  has  been  made,  and  that  these  deiiosits  still  remain,  which,  if  he  but  consented 
to  make  the  price  of  his  labor  proportionate  to  the  prices  of  other  commodities,  would 
have  been  worked,  and  by  the  extracting  of  them  the  necessity  of  numy  assessments 
would  have  never  existed,  and  thus  indirectly  his  labor  would  bring  to  him  more  than 
$4  daily  by  the  maintaining  of  the  value  of  the  stock  which  he  held,  and  the  doing 
away  of  assessnents  which  he  has  been  called  upon  to  pay. 

The  ijroceedings  with  regard  to  the  Sutro  Tunnel  scheme  have  brought 
out  a  good  deal  of  interesting  evidence  concerning  the  Comstock  mines, 
and  the  methods  of  working  now  employed  there. 

A  law  of  Congress,  approved  April  4,  1871,  authorized  the  President 
of  the  United  States  to  appoint  a  board  of  three  commissioners,  two 
engineer  officers  of  the  Army  and  one  mining  or  civil  engineer,  to  ex- 
amine and  report  u])on  the  Sutro  Tunnel,  with  special  reference  to  the 
imjKjrtance,  feasibility,  cost,  and  time  required  to  construct  the  same ; 
the  value  of  the  bullion  extracted  from  the  mines  on  the  Comstock 
lode  ;  their  present  and  probable  future  production  ;  also,  the  geologi- 
cal and  practical  value  of  said  tunnel  as  an  exj)loring  work,  and  its 
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general  bearing  upon  onr  mining  and  other  national  interests  in  ascer- 
taining the  practicability  of  deep-mining. 

The  commission,  consisting  of  Major  Generals  H.  G.  Wright  and  J. 
G.  Foster,  and  Mr.  Wesley  Newcomb,  transmitted  its  report,  December 
1,  to  the  Chief  of  Engineers,  who  transmitted  it,  January  J:,  to  the  Secre- 
tary of  War,  who  transmitted  it,  January  6,  to  Congress.*  This  report 
contains  much  interesting  information,  though  it  must  be  pronounced 
in  many  respects  superficial  and  unsatisfactory. 

The  commission  estimates  the  total  yield  of  the  lode,  from  1859  to 
1871,  at  $125,000,000 ;  and  the  present  annual  product  at  $15,000,000. 
As  regards  the  probable  future  yield,  it  is  declared  that  no  claim  can 
be  made  to  anything  like  accuracy,  except  in  the  few  instances  in  which 
ore-bodies  are  now  developed.  The  commission  declares  its  belief  that 
the  lode  is  a  true  fissure-vein,  extending  downward  indefinitely  in  the 
crust  of  the  earth  ;  but  whether  it  will  continue  to  be  ore-bearing  is  a 
matter  of  opinion,  to  be  based  upon  probabilities,  and  the  actual  results 
experienced  in  deep-mining  in  other  parts  of  the  world.  These,  in  the 
judgment  of  the  commission,  favor  the  finding  of  ore  down  to  the  low- 
est depths  that  can  be  reached. 

The  report  declares  that,  as  an  exploring  work  for  deep-mining,  the 
Sutro  Tunnel  merits  favorable  consideration ;  indeed,  that  its  value  for 
this  purpose  is  so  evident  as  scarcely  to  be  called  in  question.  With 
regard  to  drainage,  and  ventilation,  it  is  concluded  that  the  tunnel 
would  not  be  a  necessity  for  these  purposes.  This  part  of  the  report 
is  remarkably  wanting  in  defiuiteness  and  force.  In  the  matter  of 
drainage,  the  commissioners  seem  to  have  made  no  original  investiga- 
tions whatever,  but  to  have  accepted  without  question  the  conclusions 
of  several  superintendents  of  the  mines — that  is  to  say,  of  persons  in 
the  employ  of  the  parties  who  are  opposing  the  construction  of  the  tunnel. 
They  were  thus  led  to  the  startling  conclusion,  among  others,  that  the 
cost  of  raising  w^ater  from  the  mines  is  already  very  slight,  and  will 
decrease  still  further  as  the  workings  advance  in  depth.  This  opinion 
is  open  to  challenge  on  four  grounds:  First,  it  ignores  the  indirect  cost 
o*'  drainage  by  means  of  pumps,  i.  e.,  the  extra  time  and  labor,  aside 
from  the  mere  cost  of  pumping,  involved  in  this  method,  and  the  fre- 
quent loss  and  delay  arising,  particularly  upon  the  Comstock  vein,  from 
sudden  influx  of  large  bodies  of  water.t     Secondly,  it  is  based  upon 

*  See  Senate  Documents,  Ex.  Doc.  No.  15,  Forty-second  Congress,  second  session. 

t  In  illustration  of  this  point,  the  following  article  from  the  San  Francisco  Stock 
Report  of  Jaunary  26  is  given  : 

"  Most  of  the  difficulties  that  beset  mining  in  its  incipient  stage  have  been  over- 
come by  the  many  improvements  made  upon  the  machinery  then  in  use.  The  horse- 
whim  has  been  superseded  by  the  steam-engine,  and  by  which  appliance  hundreds  of 
tons  of  ore  are  raised  to  the  surface  in  the  Same  space  of  time  that  formerly  but  ten 
-were  extracted,  and  at  a  greatly  less  cost.  New  inventions  have  succeeded  the  old 
form  of  pans,  and  now  70  (aud'frequeutly  90)  per  cent,  is  returned  by  the  mills,  to 
but  40  and  r>0  in  the  early  days  of  mining.'  Rock-breakers  worked  by  steam  are  used 
in  place  of  the  heavy  sledge-hammer  propelled  by  manual  labor.  In  all  the  depart- 
ments great  improvements  have  been  made,  which  have  proven  of  incalculable  value 
to  mine-owners.  The  expenses,  by  the  application  of  steam  and  new  inventions, 
have  been  decreased  almost  50  per  cent.,  and  lives  that  were  formerly  constantly  in 
jeopardy,  are  now  almost  always  comparatively  safe  by  the  use  of  the  safety-cage. 
In  every  minutia  pertaining  to  mining  matters  there  has  been  an  improvement  upon 
the  primitive  mode  that  was  in  use  ten  to  twelve  years  ago.  All  the  obstacles  that 
nature  seemed  to  present  to  iirevent  the  success  of  human  skill  have  been  overcome, 
with  one  exception,  and  that  is  the  prevention  of  water  interfering  with  work  in  the 
mines.  When  water  flooded  upper  parts  of  a  mine,  no  little  trouble  was  experienced 
to  drain  it  out,  while  the  expense  was  proportionately  large.  This  was  at  a  tiine 
when  500  to  ttOO  feet  were  considered  great  depths  for  a  shaft.  Superintendents  fre- 
quently complained  of  vexatious  delays  to  which  they  were  forced  to  submit   by  this 
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observations  referring  to  the  third  of  a  series  of  unusually  dry  years, 
when  the  amovmt  of  water  was  exceptionally  small.  Thirdly,  it  takes 
into  account  but  a  small  portion  of  the  vein,  and  it  ignores  the  fact 
that  the  fear  of  striking  bodies  of  water  has  been  one  cause  limiting 
the  amount  of  exploration  in  the  mines.  It  has  often  been  pointed  out 
that  the  water  in  the  Comstock  frequently  occurs  in  portions  of  the 
vein-mass  surrounded  with  clay-seams,  and  that  this  clay  is  so  tenacious 
as  to  support  a  heavy  column  of  water,  so  long  as  it  is  not  broken 
through  in  mining.  Now  it  has  repeatedly  happened  that,  fearing  to 
cut  through  such  a  seam  of  clay,  the  miners  have  failed  to  find  a  body 
of  ore  which  lay  behind  it.  This  is  apparently  the  only  explanation  of 
the  fact  that  the  ore-body  discovered  in  January,  1S71,  in  the  300-foot 
level  of  the  Savage  mine,  had  been  followed  for  a  considerable  distance 
along  the  outside  of  its  clay  sheathing  years  ago;  but  the  clay  was 
nowhere  cut  through,  and  the  presence  of  ore  was  consequently  not  at 
that  time  ascertained.  Delivfirance  from  the  water-risk  would,  in  my 
opinion,  permit  further  explorations  of  the  upper  levels  of  several 
mines,  which,  notwithstanding  the  large  amount  of  work  which  has 
been  done  in  drifting  upon  them,  I  believe  are  still  not  so  thoroughly 
prospected  as  to  justify  abandonment.  The  careful  study  of  the  min- 
ing maps  suggests  this  opinion,  and  the  history  of  the  repeated  dis- 
coveries of  overlooked  bodies  of  ore  confirms  it.  Fourthly,  the  opinion 
that  the  cost  of  raising  water  will  be  still  less  at  greater  depths,  ig- 
nores the  phenomenon  presented  by  artesian  borings,  namely,  that 
subterranean  supplies  of  water  from  distant  sources  are  struck  at 
depths  between  2,000  and  5,000  feet.  The  origin  of  such  streams  and 
springs  may  be  a  hundred  miles  away;  and  the  local  dryness  of  the 
place  where  the  boring  is  made  has  nothing  whatever  to  do  with  it. 

On  the  subject  of  ventilation,  the  report  of  the  commissioners  is  still 
less  satisfactory.  It  is  almost  incredible  that  educated  engineers  should 
lend  their  names  to  such  statements  as  the  following  : 

Even  with  all  the  aid  that  the  tunnel  can  be  expected  to  afford,  it  is  the  opinion  oi 
the  commission  that  mechanical  ventilation  by  blowers,  operated  by  steam  or  other 
power,  would  still  be  needed  at  the  headings  and  in  the  stopes  where  the  air  from  the 
tunnel  would  not  penetrate. 

According  to  natural  laws  as  at  present  understood  and  received,  the  air  entering 
the  proposed  tunnel  would  pass  through  it  and  up  the  shafts  of  the  mines  by  the 

annoyance,  and  often  work  was  stopped  for  weeks.  Men  of  ingenuity  set  themselves 
to  thinking,  and  pumps  of  considerably  more  force  were  invented,  which,  for  a  time, 
were  sue  cessful  in  obviating  this  difSculty ;  but  now  shafts  have  been  sunk  to  such  depths 
that  more  powerful  machinery  must  be  put  in  use  ;  and  in  a  few  years  another  change 
w^ill  have  to  be  made,  for  the  power  will  then  be  too  light  for  the  depths  that  will  be 
attained.  Vast  outlays  of  money  will  be  required  to  put  this  machinery  in  place,  and 
work  in  the  mine,  for  the  time  being,  will  likely  be  stopped.  The  aqueous  fluid 
seems  to  have  turned  out  to  be  the  greatest,  obstacle  that  nature  has  presented  to  hu- 
man skill  to  conquer  in  the  mines  of  the  Comstock  ;  and  even  with  the  powerful  ma- 
chinery now  in  use,  work  has  to  be  stopped  in  those  portions  of  the  mines  where 
water  has  gained  upon  pumps ;  as,  for  instance,  the  sui)erintendent  of  the  Crown 
Point,  in  a  letter  of  the  7th  instant,  in  speaking  of  the  1,300  level,  says:  '  On  the  1,300 
level  nothing  is  being  done,  and  nothing  Avill  be  done  until  the  water  is  drained  oft', 
which  will  probably  take  three  Aveeks.'  This  mine  has  one  of  the  most  powerful 
pumpiug-works  upon  the  Comstock,  and  yet  so  great  a  headway  was  gained  by  the 
water,  that  work  was  forced  to  be  stopped  in  a  certain  portion  of  the  mine.  No  ap- 
j)liance  now  in  use  is  of  sufficient  power  to  prevent  the  repetition  of  such  an  occur- 
rence, and  the  skill  of  the  superintendent,  who  is  regarded  as  one  of  the  best  miners 
in  Nevada,  is  put  to  a  severe  test  to  drain  it  out  in  the  time  specified  above.  Consid- 
erable portion  of  the  expense  incurred  in  mining  is  caused  by  the  hoisting  and  draiu- 
iug  of  water,  and  he  who  will  devise  means  whereby  this  difficulty  will  be  conquered 
and  which  will  prove  permanent,  will  not  only  be  a  great  benefactor,  but  will  meet 
with  such  a  compensation  as  will  place  him  in  a  position  far  above  want." 

Certaiuly  nothing  can  be  "devised"  more  simple  and  efficient  for  this  jturpose  than 
a  deep  tunnel. 
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easiest  and  therefore  by  the  most  direct  channels,  thereby  conferring  little  if  any  benefit 
upon  the  stopes  and  drifts  not  in  the  liue-of  such  direct  transit.  Hence  the  necessity 
■which  is  assumed  for  a  continuance  of  mechanical  ventilation  for  certain  portions  of 
the  mines  after  the  completion  of  the  tunnel. 

And  here  it  may  be  proper  to  alhide  to  certain  anomalies  observed  in  the  ventilation 
of  the  mines  on  the  Comstock  lode,  as  well  as  in  mines  upon  lodes  lying  to  the  east- 
ward. According  to  the  received  laws  of  ventilation  it  would  have  been  assumed  that, 
in  the  case  of  two  shafts  connected  "at  bottom  by  drifts,  the  air-current  would  pass 
down  the  lower  and  through  the  drifts  up  the  higher,  and  that  this  rule  would  be 
without  exception  where  not  influenced  by  circumstances  of  situation  or  artificial  causes; 
that,  in  the  case  of  a  long  adit  or  tunnel,  the  inner  extremity  of  which  was  connected 
with  the  surface  by  a  shaft,  the  outer  being  dii'ectly  upon  the  side  of  the  mountain, 
the  current  would  be  through  the  tunnel  and  up  the  shaft.  In  the  former  case  the 
current  was  found  to  be  sometimes  in  one  direction  and  sometimes  in  the  other,  it 
having  been  permanently  changed  in  one  instance,  after  the  occurrence  of  a  fire  in  one 
of  the  mines  thus  connected  ;  the  down-draught  having  been  through  the  shorter  shaft 
before  the  fire,  and  through  the  longer  ever  since.  In  the  latter  case,  which  applies  to 
two  tunnels  visited  by  the  commission,  the  down-draught  was  into  and  downward 
through  the  shafts  and  out  of  the  tunnels  in  a  very  strongly  perceptible  current.  In 
view,  therefore,  of  these  anomalies,  it  would  seem  uncertain  whether  the  current  of 
air  would  pass  through  the  proposed  tunnel  into  the  mines  and  out  through  the  shafts, 
or  the  reverse.  So  far  as  the  ventilation  is  concerned,  it  will  be  of  little  importance 
which  way  the  current  should  pass.  Probably  the  mines  would  be  the  more  bene- 
fited by  its  passing  downward  through  them  and  out  of  the  tunnel,  than  in  the 
reverse  direction. 

The  author  of  these  paragraphs  seems  to  be  ignorant  that  the  air- 
current  of  a  strong  natural  ventilation  can  be  carried,  by  simple  con- 
trivances, to  all  the  headings  and  stopes  at  will ;  that  it  can  be  split  into 
separate  currents,  and  these' conducted  wherever  they  are  needed;  that 
this  is  not  only  theoretically  possible,  but  actually  practiced  in  large 
mines ;  and  that  the  power  of  the  current  supplied  by  a  connection  be- 
tween a  horizontal  tunnel  and  a  shaft  2,000  feet  deep  would  be  much 
greater  than  that  of  the  mechanical  blowers  now  employed  at  the  Com- 
stock mines. 

The  talk  about  "anomalies"  in  the  direction  of  the  current  is  absurd, 
as  a  plain  statement  of  the  theory  of  natural  ventilation  will  show.  The 
air  at  each  opening  of  a  mine  (the  downcast  shaft  or  tunnel-mouth, 
as  the  case  may  be,  and  the  upcast  shaft)  is  under  the  pressure  of  a 
column  of  air,  extending  upwards  to  the  top  of  the  atmosphere.  Taking 
for  illustration  the  simplest  case,  that  of  a  shaft  connected  at  the  bottom 
with  a  tunnel,  we  have  at  the  two  ends  of  the  tunnel  two  different  press- 
ures. At  the  outer  end  there  is  the  column  of  exterior  air  already 
mentioned ;  at  the  other  end  there  is  a  shorter  column  of  exterior  air 
(terminating  at  the  top  of  the  shaft)  plus  the  column  of  interior  air  in 
the  shaft.  It  is  evident  that  if  the  density  of  the  air  in  the  shaft  is  exactly 
equal  to  that  of  the  air  outside,  the  i^ressure  will  be  the  same  at  both 
ends  of  the  tunnel,  and  there  will  be  no  current  at  all.  If  the  air  in  the 
shaft,  being  warmer,  is  lighter  than  the  air  outside,  the  pressure  at  that 
end  of  the  tunnel  will  be  less,  and  there  will  be  a  current  in  through 
the  tunnel  and  out  through  the  shaft,  with  a  power  and  speed  deter- 
mined by  the  difference  in  weight,  with  a  due  allowance  for  drag  or 
friction  of  air.  In  most  mines  in  temperate  climates,  not  exceeding  500 
or  600  feet  in  depth,  the  draught  is  one  way  in  winter  and  the  other  way 
in  summer,  because  the  temperature  in  the  mine  is  at  one  time  in  the 
year  higher,  and  at  another  time  lower,  than  the  temperature  outside. 
With  a  mine  so  deep  as  to  give  an  excess  of  temperature  inside,  over  the 
summer  temperature  ol^tside,  the  current  will  always  be  one  way.  Even 
a  slight  difference  of  heat  being  multiplied  by  the  length  of  a  very  deep 
shaft,  makes  a  mighty  diiference  in  wcUjltt  of  air-column^  which  is  the 
moving  force. 

The  course  of  ventilation  betAveen  two  shafts,  the  mouths  of  which  are 
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on  different  levels,  is  (friction  &c.,  aside)  what  it  would  be  for  a  tunnel 
and  shaft,  the  depth  of  which  is  equal  to  the  said  difference  of  level. 
When  two  shafts  with  their  mouths  on  the  same  level  are  connected  by 
a  drift  below,  there  is  at  first  no  impulse  to  a  current  in  either  direction, 
unless  for  some  reason  the  air  in  one  shaft  is  warmer  than  that  in  the 
other.  But  if  the  air  in  both  is  equally  warm,  and  wanner  than  the  air 
outside^  then  upon  any  slight  cause  starting  the  current  in  either  direc- 
tion, it  will  continue  for  an  indefinite  period,  though  with  no  great 
strength,  in  that  direction,  because  the  place  of  the  warm  air  passing 
from  one  shaft  into  the  other  will  immediately  be  filled  by  cold  air  pour- 
ing into  the  top  of  the  first,  and  thus  a  permanent  inequality  in  the 
weight  of  the  two  columns  will  be  introduced.  But  should  the  air  out- 
side become  warmer  than  that  inside,tbe  current  will  cease ;  because, 
in  that  case,  the  outside  air  entering  the  top  of  the  shaft  from  which 
the  movement  was  taking  place  through  the  'drift,  would  make  that 
column  lighter,  not  heavier,  than  the  other,  and  so  would  tend  to  stop 
or  reverse  the  current. 

The  formula  and  calculation  of  the  theoretical  effect  of  the  difference 
in  temperature  inside  and  outside  of  a  mine  are  not  difficult.  What  is 
difficult  is  the  calculation  of  the  drag  and  other  hinderances  which 
diminish  the  power  and  speed  of  the  current.  Leaving  these,  for  the 
present,  out  of  the  calculation,  it  may  be  shown  mathematically  as  fol- 
lows : 

Let  T  be  the  temperature  in  Fahrenheit  degrees  above  freezing-point 
of  the  outer  air;  t  that  of  the  air  in  the  mine ;  a  tbe  co-efficeut  of  expansion, 
(according  to  Daltou,  about  0.001i3  for  each  degree  Fahrenheit;)  H  the 
depth  of  the  shaft  above  the  tunnel ;  and  M  the  pressure  of  the  atmos- 
phere at  the  highest  opening  of  the  mine,  and  let  it  be  assumed  that  T 
is  less  than  t. 

The  pressure  at  the  mouth  of  the  tunnel  will  then  be. — 

P  =  M  +  TI  of  the  temperature  T, 
and  the  pressure  in  the  shaft, 

pi  =  M  +  H  /'L±_^\  of  the  temperature  T. 

The  excess  of  pressure  at  the  tunnel-mouth  will  therefore  be — 

\l-\-atJ         \         1  +  atJ  \l-\-atJ 

This  may  be  designated  h. 

For  H  =  2,000  feet,  T=  33°  above  freezing-point,  and  t  =  53°  above 
freezing-ijoint,  we  have — 

/t=p_pi  =  2,000  X  .0023(^^^~p^=82 

or  the  weight  of  a  column  of  air  at  the  temperature  T,  82  feet  high. 

The  general  formula  for  velocity  under  a  pressure  P  being  v  =  ^/  '■J.gF^ 
we  have  here  for  the  pressure  P — P^  as  above  obtained, 


.=  ,,,U=^2,na(h=:L^ 


or,  for  the  special  case  assumed — 

V  =  V 164  g  =  72  feet  per  second. 

The  quantity  admitted  must  be  found  by  multiplying  the  area  of  the 
tunnel-opening  by  this  velocity.  Thus,  140  feet  area  would  allow  over 
000,000  cubicjteet  per  minute  to'  pass. 
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The  effect  of  drag  or  friction  will  be  presently  considered.  Disre- 
garding resistances,  we  find  from  the  foregoing  foruuila— 

1.  The  quantity  of  the  entering  air  is  proportional  to  the  velocity ; 

2.  The  velocity  is  proportional  to  the  square  root  of  the  depth,  and 
the  square  root  of  the  difference  in  temperature  inside  and  outside  of 
tlie  mine. 

A  part  of  the  surplus  pressure  P  —  PMs  consumed  in  overcoming  tlie 
resistance  of  friction.  This  loss,  measured  in  height  of  air-column,  is, 
according  to  D'Aubisson — 


'& 


IM  C  T       2 

—  X  —  X  L  i;2 
(J       A 

M  being  an  empirical  coefficient  (about  0.01  feet,)  A  the  area,  C  the 
perimeter,  and  L  the  length,  of  the  air-passage,  and  v  the  velocity  of 
the  current.  Velocity,  and  thertifore  ])ower,  is  moreover  lost  in  over- 
coming extra  resistance  when  the  current  passes  from  a  large  passage 
into  a  smaller  one,  the  new  velocity  being  nearly 


,a  — 


a 


V'  =  v  X  -■ 
A 

or  the  two  velocities  being  proportional  to  the  two  sectional  areas  of 
passage. 

For  a  given  case,  the  pressure  must  outweigh  all  resistances.  As- 
suming the  sectional  area  to  be  constant,  we  have — 

7t  =  —  X  —  X  L  v^,  whence 
g       A ^^^^ 

Since  the  theoretical  velocity,  apart  from  resistances,  is  V2gh,v^e 
infer  from  this  formula  that  the  actual  velocity  is  proportional  to  the 
square  root  of  the  relation  between  perimeter  and  area  of  the  section 
of  the  air-way,  and  inversely  proportional  to  the  square  root  of  the 
length  of  the  air-way.  On  the  supposition  of  a  tunnel  20,000  feet  long 
and  a  shaft  2,000  feet  deep,  with  sectional  area  of  140  square  feet  and 
perimeter  of  50  feet,  the  theoretical  velocity  due  to  a  difference  of  20° 
in  temperature  would  be  reduced  from  72  feet  to  5.8  feet  per  second. 

It  appears  from  the  formulas,  as  I  have  said,  that  the  velocity  is  pro- 
portional to  the  square  root  of  the  depth,  and  to  the  square  root  of  the 
difference  in  temperature.  Hence,  all  other  things  being  equal,  the 
ventilation  through  a  shaft  2,000  feet  deep,  connected  with  a  tunnel, 
compares  in  effectiveness  with  the  ventilation  through  two  shafts  reach- 
ing to  the  same  depth,  differing,  say,  220  feet  in  level  at  the  surface, 
^s  V'2,000  to  V220,  or  nearly  3  to  1.  Again,  other  things  being  equal, 
a  difference  of  temperature  of  5°  would  be  half  as  effective  in  natural 
ventilation  as  one  of  20°.  Such  conclusions  as  these,  may  saf<4y  be 
drawn  from  the  foregoing  demonstration.  The  formulas  I  have  given 
are  not  intended  for  any  other  use  than  to  show  the  definite  relations 
and  conditions  of  the  problem.  The  student  who  desires  to  find  a  more 
thorough  mathematical  discussion  of  the  question  may  consult  Peclet's 
Treatise  on  Heat  and  its  Applications,  or,  still  better  for  this  special 
purpose,  Combes'  A6rage  des  Mines,  Vol.  II,  p.  335,  and  elsewhere.* 

This  is  the  nature  of  the  examination  which  should  have  been  made 

*Iu  this  brief  discussion  I  have  followed  Lottiier  and  Serlo,  Leitfaden  zur  Bergbaii- 
kuude,  Vol.  II,  p.  145,  et  seq. 
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by  the  Sutro  Tunnel  commissioners.  In  the  absence  of  it  no  one  can 
say,  from  the  imperfect  data  at  hand,  exactly  what  would  be  the  ven- 
tilating effect  of  that  tunnel;  and  I  confess  to  a  feeling  of  more  than 
disappointment  at  finding  in  a  report  which,  it  might  reasonably  have 
been  anticipated,  would  seriously  consider  a  question  of  such  importance, 
nothing  on  the  subject  but  the  unscientific  and  inaccurate  talk  about 
"anomalies"  and  "'violations  of  the  laws  of  ventilation,"  in  which 
engineers  have  no  right  to  indulge. 

It  is  due  to  the  eminent  gentlemen  who  composed  this  commission, 
to  say  that  they  construed  the  law  under  which  they  were  appointed 
as  directing  them  to  do  no  more  than  they  have  done.  If  this  was  the 
case  it  was  an  unfortunate  defect  in  the  law.  The  only  benefit  to  be 
derived  from  the  skill  and  experience  of  such  men  was,  I  think,  in  re- 
quiring them  to  study  the  question  as  eugiuwers,  not  as  tourists.  Their 
estimate  of  the  cost  of  the  tunnel  and  all  branches  is  api)arently  careful 
and  trustworthy.     I  subjoin  it  in  full : 

Estimates  of  costs  of  the  Suti-o  Tunnel. 

Cost  of  sinking  shaft  No.  1,  109  square  feet  area  and  depth  of  530  feet,  in- 
cluding tools,  labor,  and  materials  of  all  kinds,  at  $40.24  per  foot  of 
depth,  (being  the  average  cost  in  the  seven  principal  mines  of  the  Corn- 
stock  lode) $21,327  20 

Same,  shaft  No.  2,  109  square  feet,  1,025  feet  deep,  at  $40.24 41, 246  00 

Same,  shaft  No.  3,  109  square  feet,  1,319  feet  deep,  at  |40.24 53,  076  56 

Same,  shaft  No.  4,  109  square  feet,  1,499  feet  deep,  at  $40.24 60 ,  319  76 

Same,  shaft  No.  5,  109  square  feet,  1,465  feet  deep,  at  $40.24 58, 951  60 

Same,  shaft  No.  6,  109  square  feet,  1,465  feet  deep,  at  $40.24 58, 951  60 

Preliminary  tunnels  or  drifts. 

Cost   of  labor,  tools,  and   materials  of  all  kinds,  for  drift  of 

main  tunnel,  6  feet  wide,  7  feet  high,  and  19,790  feet  long, 
.     at  $16.90  per  running  foot,  (being  the  average  cost  of  2,185 

feet  completed  July  1,  1871) $393,821  00 

Deduct  value  of  one-half  of  timber  of  drift,  which  may  be 

used  again  as  the  eulargment  progresses 14, 644  60 

379, 176  40 

Cost  of  labor,  tools,  and  materials  of  all  kinds,  used  in  drifts 

of  branch  tunnel,  6  feet  by  7  feet,  by  12,000  feet  long,  at 

$19.90  per  running  foot 238,800  00 

Deduct  value  of  one-half  timber  of  drifts  used  a  second  time        8,  880  00 

229, 920  00 

Cost  of  enlargement  of  drift  to  full  size  of  tunnel,  13i  feet  by  12  feet,  by 

19,720  feet  long,  2,366,400  cnbic  feet,  at  25  cents  ....-■'. 591,  600  00 

Same,  of  branch  tunnel,  12,000  feet  long,  1,440,000  cubic  feet,  at  25  cents.     360,  000  00 
Cost  of  timbering  main  tunnel  full  size,  19,720  feet  in  length,  at  $17.34  per 

running  foot 341, 944  80 

Same,  of  the  branch  tunnel,  12,000  feet,  at  $17.34 208, 080  00 

Cost  of  general  material  and  sundries,  including  surveying  instruments, 

large  transit  biilding  for  the  same,  boarding  and  lodging  houses,  barns, 

horses,  carts,  magazines,  blowers,  air-pipes,  &c.,  for  f(iur  shafts  of  main 

tunnel i ,. 66,439  00 

Same,  for  branch  tunnel,  two  shafts 20, 000  00 

Cost  of  hoisting  and  pumping  engines  and  machinery  for  four  shafts  of 

main  tunnel 121,679  00 

Same,  for  branch  tunnel,  two  shafts 108, 930  00 

Cost  of  boilers  and  parts,  four  shafts,  main  tunnel 33, 736  40 

Cost  of  boilers  and  parts,  two  shafts,  branch  tunnel 25, 256  00 

Cost  of  labor  and  materials  for  the  erection  of  machinery,  and  temporary 

buildings  to  cover  the  same,  for  the  four  shafts  of  main  tunnel 32, 265  00 

Same,  for  the  two  shafts  of  branch  tunnel 21, 510  00 
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Cost  of  material  aud  time  employed  in  attending  machinery  during  the 

sinking  of  four  shafts,  main  tunnel $138,734 

Same,  for  the  two  shafts  of  branch  tunnel 82, 489 

Same,  during  the  running  of  the  preliminary  tunnel  of  the  main  tunnel. .  324, 784 

Same  of  branch  tunnel 216,  r)23 

Cost  of  appliances  for  hauling  rock  and  ore  out  of  main  tunnel 50,  000  00 

Cost  of  appliances  for  hauling  rock  aud  ore  oi^t  of  branch  tunnel 35,  000  00 

Add  for  office  expenses,  superintendence,  engineering,  and  contingencies, 

20  per  cent -' 736,388  25 

Total  cost  in  gold 4,418,329  50 


RECAPITULATION. 

Sinking  shafts .^ 

Running  preliminary  tunnels 

Enlargement  of  drifts  to  size  of  tunnel 

Timbering  full-size  tunnel 

General  materials  and  sundries 

Engines  and  machinery 

Boilers  and  attachments 

Erection  of  machinery  and  temporary  buildings  for  same 

Attending  machinery  in  sinking  shafts 

Ditto  in  running  preliminary  tunnels 

Endless  wire-rope,  &c 


Main  tunnel.    Branch  tunnel. 
175,969  52      $117,903  20 


379, 176  40 
591,600  00 
341,944  80 

66, 439  00 
121,679  00 

33,736  40 

32, 265  00 
138,734  27 
324,784  90 

50,  000  00 


229, 920 
360,  000 


208, 080 
20, 000 
108 


00 
00 
00 
00 
930  00 
25,256  00 
21,510  00 
82, 489  50 
216, 523  26 
35,000  00 


2, 250, 329  29  1, 425,  611  96 
Office  expenses,  superintendence,  engineering,  contingen- 
cies, 20percent 451,265  86  285,122  39 

2,707,595  15  1,710,734  35 


Time  required  to  complete  tunnel. 

Depth  of  shaft  No.  4,  (the  deepest) 1,499  feet. 

Average  daily  progress  in  the  shafts  of  the  Comstock 3  feet. 

Number  of  days  required  to  sink  shaft  No.  4,  1,499  feet 500  days. 

Whole  length  of  main  tunnel 19, 790  feet. 

Distance  penetrated  by  preliminary  tunnel,  July  1,  1871 2, 185  feet. 

Average  daily  progress  in  preliminary  tunnel 4-i\ro  feet. 

Distance  penetrated  when  shaft  No.  4  reaches  tunnel-level 4, 260  feet. 

Distance  remaining  to  be  penetrated  at  that  time 15, 530  feet. 

Number  of  available  working  headings 9 

Greatest  distance  to  be  penetrated  by  any  drift  to  meet  the  drift  from  the 

adjacent  shaft , 2,  432  feet. 

Time  required  to  run  above  distance  at  4.15  per  day 586  days. 

Total  time  required  to  sink  shafts  and  run  drifts 1, 086  days. 

Additional  time  required  to  enlarge  tunnel  to  full  size 100  days. 

Total  time  required  to  complete  main  tunnel 1, 186  days. 

Number  of  years  required  to  conq:>lete  main  tunnel 3|^  years. 

Number  of  feet  of  branch  tunnel  run  from  four  headings  at  bottom  of 

shafts  Nos.  5  and  6,  1,465  feet  deep,  when  main  tunnel  is  completed.. .  414  feet. 

Additional  time  required  to  extend  branch  tunnel  to  12,000  feet,  working- 
two  headings 50  days- 
Total  time  to  complete  main  and  branch  tunnels,  (manual  labor) Sf^g  years- 
Total  time  to  complete  main  and  branch  tunnels,  (by  machinery) 2i^  years. 

I  caimot  here  discuss  the  question  raised  by  the  commission  as  to  the 
feasibility  of  concentrating  ores  or  tailings  at  the  mouth  of  tlie  tunnel. 
Their  conclusion  is  that  they  do  not  know,  and  their  recommendation  is 
that  a  commission  be  sent  to  Europe  to  find  out! 

An  investigation  is  now  in  progress  before  the  Committee  of  the 
House  of  Representatives  on  Mines  and  Mining,  in  which  the  commis- 
sioners themselves  and  many  other  experts  have  been  witnesses,  and 
the  results  will,  no  doubt,  form  an  interesting  addition  to  the  literature 
of  the  Comstock  lode,  the  SutroTunnel  chapter  of  which  is  already  quite 
voluminous.    Pending  this  inquiry  and  the  proposed  action  of  Congress 
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in  tlie  matter,  the  company  has  begun  operations  with  considerable 
vigor,  as  will  api).ear  by  the  following  extracts  from  the  report  of  the 
superintendent  for  the  months  of  December,  1871,  and  January  and 
February,  1872: 

We  liave  met  with  ruauy  difficvilties  during  that  time,  caused  maiuly  by  an  unusually 
eevero  winter,  the  extraordinary  fall  of  rain  and  snow  having  made  the  roads  almost 
impassable.  As  spring  approaches  we  may  look  for  the  removal  of  these  obstacles;  in 
fact,  the  latest  accounts  give  favorable  news  in  regard  to  the  weather  and  the  condi- 
tion of  the  roads. 

You  will  perceive  by  the  annexed  statements  that  the  expenditures  were — 

For  the  mouth  of  December,  1871 $28,821  04 

For  the  month  of  January,  1872 43,  .517  40 

For  the  mouth  of  February,  1872 50,490  41 

Or  a  total  for  the  three  mouths  of 122, 828  85 


This  does  not  include  any  expenditures  incurred  by  the  San  Francisco  office. 

In  December  last  work  was  commenced  ou  all  four  of  our  shafts,  and  the  same  has 
been  prosecuted  since  with  due  energy  by  day  and  night.  On  the  24th  of  this  month 
the  progress  at  the  different  points  was  as  follows: 

Length  of  tuunel 2,801  feet. 

Depth  of  shaft  No.  1 120  feet. 

Depth  of  shaft  No.  2 282  feet. 

Depth  of  shaft  No.  3 ' 147  feet. 

Depth  of  shaft  No.  4 120  feet. 

The  slow  progress  of  shafts  Nos.  1  and  4  is  acconnted  for  by  the  fact  that  a  consider- 
able quantity  of  water  has  been  encountered,  aud  that  the  j)umpiug-niachiuery  was 
delayed  on  .the  road.  Shaft  No.  2,  in  which  the  quantity  of  water  was  small,  has  been 
progressing  steadily  ever  since  its  hrst  commencement. 

In  December  last  a  contract  was  made  with  the  Diamond  Drill  Company  for  the  use 
of  diamond  drills  in  all  j)ortions  of  the  works.  One  of  these  drills  has  arrived  at  the 
tunnel,  and  ex}»eriments  are  being  made  for  the  purpose  of  ascertaining  the  best  mode 
of  employing  it.  With  these  drills  it  is  confidently  expected  that  the  monthly  advance 
in  the  tuunel  will  be  250  feet,  and  that  of  the  sliafts  150  feet.  We  may,  therefore,  look 
for  a  more  rapid  i)rogress  as  soon  as  these  are  in  full  ojieration,  which  we  hope  will  be 
the  case  by  June  uext. 

Temporary  steam-engines  and  buildings  have  been  erected  on  all  the  shafts;  also, 
extra  boilers  and  steam-pumps  have  been  placed  iu  operatiou,  all  of  sufficient  capacity 
to  reacli  a  depth  of  500  to  800  feet.  After  that  depth  is  reached  machinery  of  mUch 
larger  dimensions  will  be  required,  both  for  hoisting  and  pumping. 

We  have  received  estimates  for  the  hoisting-machinery  from  four  of  the  machine- 
works  at  San  Francisco,  the  lowest  bid  amounting  to  1^65,000.  The  cost  of  transporta- 
tion and  erection,  including  buildings,  will  probably  amount  to  a  similar  sum. 

No  specifications  for  large  pumpiug-machinery  have  as  yet  been  submitted.  They 
will  be  made  out  shortly,  aud  bids,  based  upon  them,  invited  from  the  fonnderies.  A 
lough  estimate  of  its  cost,  and  j)lacing  the  same  iu  running  order,  may  be  given  at 
$200,000.  All  this  heavy  machinery  should  be  contracted  for  within  the  next  sixty 
days,  since  it  will  require  at  least  four  months  to  construct  and  erect  the  same,  it  being 
highly  desirable  for  the  rapid  prosecutiou  of  the  work  that  no  delay  should  occur  on 
that  account. 

The  uecessary  tools  for  a  first-class  machine-shop  at  the  mouth  of  the  tunnel — such 
as  lathes,  planing-machines,  drills,  &c. — have  arrived,  and  a  suitable  building  and 
steam-engine  have  been  erected. 

We  have  almost  completed  an  excellent  wagon-road,  commencing  at  the  mouth  of 
the  tunnel,  leading  over  the  first  summit,  at  an  elevation  of  1,350  feet,  to  shaft  No.  2, 
situated  in  a  ravine  just  beyond.  From  that  point  an  old  road  to  Virginia  City  has 
been  placed  in  repair. 

The  poles  for  a  telegraph-line  from  Dayton  to  the  mouth  of  the  tunnel,  and  from 
thence  to  the  four  shafts  and  Virginia  City,  has'e  been  placed  in  position,  and  instru- 
ments at  seven  different  stations  will  be  in  operation  before  long. 

We  have  erected  commodious  boarding  and  lodging  houses  for  the  accommodation 
of  the  men  at  each  of  the  four  shafts,  also  a  new  one  of  much  larger  dimensions  at  the 
mouth  of  the  tunnel. 

The  number  of  men  employed  was — 

During  December 159  men. 

During  January 231  men. 

During  February 326  men. 
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The  TTork  is  being  carriccl  on  witb  commendable  care  and  economy,  lander  the  super- 
vision of  our  energetic  foreman,  Mr.  John  D.  Bethel.  All  the  ditferent  departments 
receive  their  proper  attention.  The  mechanical  engineering  department  is  under  the 
superintendence  of  Mr.  John  Anderson,  that  of  surveying  and  civil  engineering  undgr 
Mr.  G.  H.  Haist,  and  the  office  and  accounts  tinder  the  charge  of  Mr.  L.  Oheuiinant. 

Most  important  developments  have  of  late  been  made  in  the  Comstocli  lode.  The 
discovery  of  rich  and  extensive  bodies  of  ore  in  the  Crown  Point  and  Belcher  mines,  at 
a  depth  of  1,300  feet,  estimated  to  be  worth,  as  far  as  developed,  over  .$'30,000,000,  have 
finally  established  the  continuance  of  the  southern  part  of  the  Comstock  lode  in  depth. 
Discoveries  within  the  last  month  in  the  Savage  mine,  at  a  depth  of  1,400  feet,  of  the 
most  valuable  character,  have  settled  this  question  beyond  cavil  for  the  northern  por- 
tion of  the  lode.  The  importance  of  these  discoveries  can  hardly  be  overestimated, 
since  they  reinove  all  doubts  of  the  brilliant  future  of  the  tunnel  enterprise. 

It  is  highly  desirable  to  push  the  tunnel  to  final  completion  at  as  early  a  moment  as 
possible,  and  it  appears  that  this  may  be  accomplished  within  the  Jiext  two  and  one- 
lialf  years,  provided  the  company  secures  all  the  requisite  funds. 

I  annex  the  reports  of  the  assessor  and  of  the  different  mining-  com- 
panies : 

Abstract  statement  from  the  quarterhj  assessment-roll  of  the  proceeds  of»the  viines  of  Storey 
Connii)  for  the  quarter  ending  March  31,  1871.* 


Name. 


American,  (now  Caledonia,) 
Gold  Hill  district 

Belclier,  Gold  Hill  district. 

Segregated  Belcher,  Gold 
Hill  district 

Crown  Point,  Gold  Hill  dis- 
trict  

Cliollar  Potosi.Virginia  dis- 
trict  

Empire,  Gold  Hill  district.. 

Gould  and  Curry,  Virginia 
district  

Hale  and  Norcross,  Virginia 
district  

Overman,  Gold  Hill  district. 

Savage,  Virginia  district. .. 

Succor,  Gold  Hill  district.. 

Imperial,  Gold  Hill  district 

Sierra  Nevada,  Virgiuia  dis 
Irict 

Yellow  Jacket,  Gold  Hill.. 

Total 


Number  of  tons 
extracted. 


Tons. 


o  030 

~'279 

1,731 

.5, 908 

20,  897 
2,012 

1,713 

17, 187 
6,208 

13, 928 
1,700 
2,651 

5,865 
15,  637 


97,  952 


Pounds. 


250 


1,000 


750 

1,980 
1,458 
1,380 


818 


Value 
per  ton. 


$13  48 
3  70 

21  08 

21  25 

3  25 

14  08 

20  40 

■  20  76 
11  22 

22  10 
11  46 

9  00 

7  84 
34  98 


Gross  yield 
or  value. 


$32,116  66 
1,034  00 

36,  493  57 

125,574  69 

820, 295  70 
28,341  57 

34,  946  12 

356,  850  12 
69,  686  10 

307,  916  73 
19,  484  00 
23,  838  00 

46, 121  01 
547,  155  28 


2,449,854  05 


Actual  cost 
of  extrac- 
tion. 


$5,  582  81 


18, 472  00 
71,  665  98 

106,  298  37 

18,  047  64 

68,  877  34 

100,  893  50 

51,921  00 

131,  710  24 


17,  263  00 

19,  020  73 
131,767  44 


Actual  cost  of 

transportation 

and  reduction 

or  sale. 


$20,  098  93 


20,  772  00 
62,  566  65 

250, 764  00 

15,  488  80 

20,  560  50 

167,945  67 

68,  296  00 

129,496  18 


15,  997  00 

28,  670  40 
187,  644  00 


Total  cost. 


$25,  680  93 
1,774  00 

39, 244  00 

134,  232  63 

357, 062  37 
33, 536  44 

89,  437  84 

'268,839  17 

120,217  00 

261,210  42 

24,251  00 

33, 260  00 

47,691  13 
319,411  44 


"Assessment  under  new  law.     See  Statutes  of  Nevada,  1571,  p.  87. 
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Abstract  statement  from  the  quarterly  assessment-roll  of  the  proceeds  of  the  mines  of  Storey 

County  fur  the  quarter  ending  June  30,  1871. 


Name. 


Savage,  Virginia  district. .. 

Ovennau,  Gold  Hill  district. 

Sierra    Nevada,    Virginia 
district  

Yellow  Jacket,  Gold  Hill 
district  

Crown  Point,  Gold  Hill  dis- 
trict  

Kentucli,  Gold  Hill  district. 

Empire,  Gold  Hill  district.. 

Succor,  Gold  Hill  district  . 

Caledonia,  Gold HiU district 

ChoUar-Potosi, Virginia  dis- 
trict  

Hale  and  Norcross,  Virginia 
district  

Segregated  Belcher,  Gold 
Hill  district 

Total 


Number  of  tons 
extracted. 


Tons.    Pounds. 


13,  412 
3,381 

2,773 

15,  787 

18,  972 
1,  820 
1,  993 
2,100 
7,383 

20,  663 

15. 844 

1,319 


105, 477 


1,310 
1,550 


1,000 


1,390 


6,250 


Value  per 
tou. 


$21  69 
11  40 

7  17 

37  90 

37  90 
19  37 
14  15 
10  22 
13  75 

37  75 

17  09 

17  50 


Gross  yield 
or  value. 


Actual  cost 
of  extrac- 
tion. 


I  Actual  cost  of 
transportation 
and  reduction 
or  sale. 


.$290, 670  59 
38,  555  09 

19, 889  49 

598, 916  05 

719, 121  80 
35,  245  00 
28,200  00 
21,  473  00 

101,  .'i85  23 

770,  347  62 

270,795  11 

23,  604  00 


2,831  74 
22, 146  03 


168,  674  47 

132,763  82 
18,  680  42 
13,721  00 

12,  683  00 
24, 285  02 

94,  526  66 

111,880  15 

13,  663  83 


2,918,402  98 


$146, 138  18 
35, 975  08 


189,  444  00 

227,767  00 
20,  (120  00 

14,  947  50 
10,  500  00 
69, 400  20 

247, 956  00 

159,626  36 

15,  828  00 


Total  cost. 


$278,  696  92 
58, 121  11 

22,  085  51 

358,811  49 

360,  530  82 
38, 700  48 
28,  668  91 

23,  188  00 
93,  685  22 

342, 482  66 

271,  506  50 

29,491  83 


Abstract  statement  from  the  quarterly  assessment-roll  of  the  proceeds  of  the  mines  of  Storey 
County  for  the  quarter  ending  September  30,  1871. 


Name. 


Belcher,  Gold  Hill  district. 

Segregated  Belcher,  Gold 
HiU  district 

Crown  Point,  Gold  Hill  dis- 
trict   

Chollar-Potosi,  Virginia  dis- 
trict   

Caledonia,   Gold    Hill  dis- 
trict  

Empire,  Gold  Hill  district. 

Hale  and  Norcross,  Virginia 
district  

Koutuck,  Gold  Hill 

Savage,  Virginia  district. .. 

Succor,  Gold  Hill  district.. 

Sierra  Nevada,  Virginia  dis- 
trict   

YeUow  Jacket,  Gold  Hill.. 

Total 


Number  of  tons 
extracted. 


Tons. 

Pounds. 

2,689 

649 

17, 240 

1,000 

9,816 

4,832 
2,200 

9,409 

3,430 

11,523 

4,600 

1,720 
""'410' 

5,006 
9,137 

"'i,'6o6' 

78,  533 


4,130 


Value  per 
ton. 


Gross  yield 
or  value. 


$78  85 
17  02 
30  54 
29  26 

11  52 

12  61 

15  21 
17  43 
20  62 
14  12 

10  54 
27  46 


$212, 038  56 

11,069  24 

526,  565  06 

287, 175  72 

55,  689  86 
27,  759  35 

144, 337  22 
59,791  00 

237,661  61 
64,  963  07 


250,914  40 


1,  818,  015  09 


Actual  cost 
of  extrac- 
tion. 


$68,480  13 

4, 415  83 

148,  548  02 

74, 358  60 

28,  287  64 
23,  611  34 

102,  349  97 
25, 312  67 

108,  725  47 
13  000  00 


141,  335  61 


Actual  cost  of 
transportation 
and  reduction 
or  sale. 


$32, 268  00 

7,  788  60 

193,  925  00 

117,  792  00 

42,  910  07 
16,  450  00 

112,918  .32 
41,  160  00 

12.8,815  77 
12,  900  00 


109, 650  00 


Total  cost. 


$105,748  13 

12, 204  43 

342,473  08 

192,150  60 

71,197  71 
40,061  35 

2K5,268  29 
66, 472  67 

237,541  24 
25, 900  00 

24,  248  27 
250, 985  61 


Abstract  statement  from  the  quartet  ly  assessment-roll  of  the  proceeds  of  the  mines  of  Storey 
County  for  the  quarter  ending  December  31,  1871. 


Name. 


Belcher 

Crown  Point 

Chollar-Potosi 

Caledonia 

Hale  and  Norcross 

Kentuck 

Savage 

Sierra  Nevada  .  ... 

Yellow  Jacket 

Gould  and  Curry. 

Total , 


Number 
of  tons  ex- 
tracted. 


15,  779 

17,  828 
8,159 
4,  398 

11,680 
3,933 

10,  881 

4,651 

7,023 

345 


84,  C77 


Value 
per  ton. 


$62  47 

33  63 
23  27 
12  61 
15  04 
11  45 
19  23 

6  09 
25  56 

34  99 


Gross  yield  or 
viilue. 


$985,848  31 
599, 622  99 
189,  909  78 

55,  497  92 
175,718  04 

45,033  76 
209,238  41 

28, 358  07 
179, 602  50 

12,074  21 


2,  480,  903  99 


Actual  cost  of 
extraction. 


$217, 149  65 
179,616  74 
73, 159  22 
31,124  49 
97,  983  69 
31,464  50 
125,  278  71 


104,273  0.5 
44,  596  42 


Actual  cost  of 
reduction  or 

sale. 


$189,348  00 

213, 936  00 

97,  908  00 

39, 151  45 

140,  168  76 

47,  196  00 

130,  575  90 


82,  952  00 
4, 140  00 


Total  cost. 


$406,  497  65 
393,  552  74 
171,067  22 

70,  275  94 
238,  152  45 

78, 660  50 
225,854  61 

29,724  97 
187,225  05 

48,736  42 
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Summary  of  assessor's  returns  for  1872. 


First  quarter 

Svcoiid  quarter. 
Third  quarter  .. 
Fourth  quarter. 

Total . . 


Tons  of  ore. 


97,959.41 

105,  477.  \'l 

78,  533.  07 

84,  077.  00 


36G,  039.  GO 


Gross  yield. 


$2,449,854  0) 
2,918,402  98 
1,878,015  09 
2,  480,  903  99 


9,727,176  11 


The  incompleteness  of  the  assessor's  returns  is  shown  by  the  fact  that 
the  sliipmeuts  of  bullion  by  Wells,  Fargo  &  Co.,  from  Virginia  and  Gold 
Hill,  during  the  year  1871,  amounted  to  $11,053,328.  The  difference  is 
probably  due  to  the  product  of  other  mines  than  those  mentioned  in  the 
table,  and  partly,  perhaps,  to  the  shipment  of  bullion  obtained  from  tail- 
ings and  slimes. 


'&"- 


Report  of  the  Gould  and  Curry  for  tlie  year  ending  November  30, 1871. 

The  superintendent  reports  2,635  tons  of  ore  extracted  during  tlie  year  ending  Novem- 
ber 30,  aggregating  §91,645,  and  showing  an  average  of  $26.21  per  ton.  The  time 
has  been  mostly  spent  in  prospecting,  with  no  favorable  results.  The  mine  is  in  good 
order,  shafts  well  timbered,  and  everything  in  working  condition.  The  president  and 
superintendent  both  express  the  hope  that  further  explorations  of  the  deep  levels  will 
yet  reveal  as  good  indications  as  have  been  found  in  adjoining  claims. 

RECEIPTS. 

From  bullion  product $91,645 

Assessment  No.  9,  $12.50  per  share 60,'  000 

Assessment  No.  10,  $15  per  share 72,  000 

Assessment  No.  11,  $15  per  share 72,  000 

Rent  of  mill  and  materials  sold 22, 650 

Road  franchise  sold,  and  toils ." 3, 868 

Miscellaneous 922 

Total  receipts 323, 185 

Cash  on  hand  December  1,  1870 26,  853 

Total 350,038 

DISBURSEMENTS. 

Labor  at  mine $164,236 

Supplies  at  mine,  &c 68, 427 

Working  3,500  tons  of  ore  at  custom  mills 41,'  950 

Day  and  night  watchmen 2, 070 

Eeal  estate  in  Virginia 1, 186 

Taxes — State,  city,  and  county 4',  262 

General  expenses" 19, 740 

Exchange 1  254 

Legal  expenses 1^950 

Miscellaneous 1  687 

Total  disbursements 306,771 

Cash  on  hand  December  1,  1871 43^  267 

Total 350,038 

The  assets  of  the  company  aggregate  $129,935,  consisting  of  $62,674  for  real  estate, 
&c.,  at  mine  ;  $21,476  for  materials  in  storehouse  and  yard  ;  $1,517  for  bills  receivable, 
and  $43,267  cash.  The  liabilities  consist  of  few  uncalled-for  dividends,  amounting  to 
$606.    The  average  cost  of  extracting  ore  was  $8.43  per  ton. 

Report  of  tlie  Savage  for  the  year  ending  July  11,  1871. 

[Extract  from  the  Superintendent's  report.] 

The  Savage  mine  has  yielded  during  the  past  year,  ending  June  30,  39,715  Hij?  tons- 
©fore;  in  the  first  six  months,  12,-503  ^*03  tons,  and  27,211  ^^  tons  in  the  last  six 
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mouths  of  the  year.    This  ore  has  been  extracted  from  the  following  sections  of  the  old 
and  new  mines : 

NEW  MINE. 

Tons.  Pounds. 

First  level 2,412  540 

Sccoudlevel 5,145  710 

Fourth  level 268  1,700 

Seventh  level 5  1,200 

Eighth  level 7,958  1,680 

Ninth  level 12,696  1,560 

Tenth  level 1,622  1,800 

30,110    1,190 

OLD  MINE. 

Tons.  Pounds. 

Firstlevel 1,698  810 

Third  level 108  1,900 

Fourth  level 437  1,250 

Fifth  level .567  80 

Sixth  level 6,373  720 

Seventh  level 421  1,200 

9,604     1,960 

Total : 39,715    1,150 


There  have  been  reduced  38,147 ./uTro  tons,  and  sold  802.^cro  tons,  (in  the  month  of 
July,  1870,)  leaving,  from  the  year's  production,  766i-J\i'T3  tons,  the  proceeds  of 
which  have  not  yet  been  received.  The  aggregate  amount  of  bullion  and  cash  received 
exceeds  the  total  expense  by  the  sum  of  $8,510.68,  which  is  the  profit  so  far  realized. 
The  yield  of  these  766.ry^y°o  tons  of  ore,  less  the  cost  of  reduction,  added  to  the 
above  sum  of  $8,510.68,  will  constitute  the  actual  profit  of  the  whole  year's  opera- 
tions. 

The  average  yield  of  the  ore  reduced  is  .$21.43  per  ton ;  the  average  cost  of  reduction, 
which  includes  labor,  materials,  and  all  incidental  expenses,  is  $11.06,  and  the  average 
cost  of  production  is  $9.95  per  ton,  leaving  a  profit  of  forty-two  (42)  cents  per  ton. 

The  first  and  second  levels  of  the  new  mine  were  re-opened,  and  ore  extracted  from 
them,  in  the  mouth  of  February,  and  they  still  continue  to  yield  some  ore.  The  fourth 
level,  also  re-opened,  continues  to  yield  a  small  quantity.  The  eighth  level  was  ex- 
hausted in  the  month  of  December,  and  the  ninth  level  in  the  month  of  May.  The 
tenth,  or  lowest  level,  was  opened  in  the  month  of  May,  and  cross-cuts  have  been  run 
across  the  vein,  but  tip  to  this  time  no  ore  of  value  has  been  discovered  on  this  level. 
The  ore  (1,6222§1]"&  tons)  which  is  designated  above,  for  the  sake  of  convenience, 
as  coming  from  the  tenth  level,  was  extracted  from  between  this  and  the  ninth  level. 
Some  ore  yet  remains  in  that  locality,  near  the  south  line,  but  the  quantity  is  very 
limited. 

In  the  old  mine,  the  sixth  level  has  yielded  the  largest  portion  of  the  ore  which  has 
come  from  the  old  works.  This  level  was  re-opened  in  the  month  of  December,  and  it 
continues  to  yield  some  ore. 

The  main  shaft  has  been  sunk  100  feet,  to  the  tenth  level,  and  that  level  has  been 
opened  to  our  sonthern  boundary,  with  four  cross-cuts  made  on  that  level  at  intervals 
of  100  feet,  extending  from  the  west  wall  of  the  lode  across  the  vein,  and  penetrating 
the  east  wall  from  50  to  100  feet.  Over  4,000  feet  of  new  drifts  have  been  run  and  old 
drifts  re-opened  in  the  new  and  old  mines,  and  considerable  ore  of  moderate  grade  has 
been  found  and  extracted.  Two  new  pumps  have  been  placed  in  the  n;ain  shaft  in 
addition  to  those  which  are  already  in  use.  Air-connections  have  been  made  with  the 
Hale  and  Norcross  mine  on  the  various  levels,  rendering  the  levels  cool  and  comfort- 
able, so  that  i-he  workmen  are  enabled  to  perform  a  greater  amount  of  labor,  and  at 
the  same  time  the  mine-timbers  are  protected  from  the  rapid  decay  which  occurs  where 
there  is  a  want  of  ventilation.  Much  work  has  been  done  on  the  main  shaft,  which  is 
now  in  a  state  of  good  repair,  and  will  probably  remain  so  for  six  months  to  come. 
The  hoisting-machinery,  the  pumps,  and  the  pump-eugmes,  at  both  the  old  and  new 
shafts,  ai'e  in  excellent  order.  The  power  of  the  machinery  is  sufficient  to  hoist  from  a 
depth  200  feet  lower  than  our  present  lowest  level. 

In  re-opening  the  various  old  levels,  by  timbering  them  in  a  solid  manner,  and  by 
placing  good  car-tracks  in  them,  we  have  been  able  to  handle  a  large  quantity  of 
ore  at  comparatively  a  light  cost,  and  have  made  up  in  quantity  what  the  ore  lacks  in 
quality. 

Considerable  ore  yet  remains  in  the  upper  levels,  which  further  exploration  may  dis- 
close. At  this  time,  however,  we  have  no  knowledge  of  any  extensive  body  of  ore  in 
any  part  of  the  mine.  On  the  whole,  the  mine  may  be  said,  so  far  as  can  be  seen,  to 
be  exhausted  of  ore  of  a  paying  value.  By  sinking  deeper  new  bodies  of  ore  may  bo 
exposed,  but  until  such  bodies  are  found,  profit  from  the  mine  cannot  be  looked  for. 
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[Extract  from  the  Secretary    report.] 
RECEIPTS. 

Cash,  balance  on  liand  July  11,  1870 $9,445  25 

Superintendent,  balance  on  hand  July  11,  1870 5, 126  23 

Bullion,  bars  received  from  mine 826,  338  17 

Bullion,  grains  and  slag  sold 338  15 

Premium  on  bullion  sold 5,  012  48 

Ores  sold  at  mine 4, 044  95 

Real  estate,  rent  of  houses 94  00 

Virginia  and  Truckee  Railroad  Company,  return  freights  on  account 13,  GKi  40 

864,015  63 

DISBURSEMENTS. 

Taxes  and  stamps — Federal,  State,  county,  and  city $7, 049  06 

Timber  and  lumber 48, 768  71 

Labor  and  salaries — foreman,  miners,  engineers,  carpenters,  laborers,  com- 
pany's officers 272,528  34 

Exchange,  on  superintendent's  drafts 2,  863  30 

Surveying  in  mine 590  00 

Materials — mining  supplies,  hardware,  caudles,  oils,  &c.,  and  insurance  ou 

hoisting-works 49,  096  18 

Fuel — wood  and  charcoal 45,  472  42 

Books  and  stationery  for  Virginia  and  San  Francisco  offices 478  41 

Freight  on  mining  materials  to  Virginia 2, 565  70 

Freight  on  bullion,  per  Wells,  Fargo  &  Co.'s  express 3, 359  24 

Assay  office — net  cost  of  company's  office 5,  206  56 

Assaying,  at  outside  offices 1, 138  71 

Interest  on  overdrafts  at  bank 883  42 

Legal  expense — attorney's  fees,  &g 6, 195  39 

Mill-materials  and  labor — total  cost  of  reduction  of  ores  at  company's 

mills,  including  repairs  and  insurance 79, 556  27 

Reduction  of  ores — paid  custom  mill 304, 976  33 

Incidental — sundry  extraordinary  expenses 3,  477  35 

Horse-keeping — horses,  vehicles,  and  feed 1 ,  740  34 

Water — Virginia  and  Gold  Hill  water- works 6, 972  50 

Expense — office  rent,  porter,  &c 2,  421  59 

Real  estate — city  lots  at  Virginia,  recording 376  00 

Cash,  balance  ou  hand  this  day 18, 299  81 


864,015  63 

ASSETS,  JULY   10,  1871. 

Cost  value  of  stores  on  hand  at  mine $16,  875  43 

Cost  value  of  stores  on  hand  at  assay  office 447  40 

Cost  value  of  stores  on  hand  at  Savage  mill , 3,  039  65 

Furniture  of  office  building  at  Virginia  and  San  Francisco  office 3, 500  00 

Net  value  of  1,182  tons  of  ore  on  hand  at  mills  and  mine,  (cost  of  reduction 

allowed) 6,063  63 

Bills  receivable  for  assaying 238  50 

Cash  on  hand 18,299  81 

Total  cash  assets 48,494  42 


Report  of  the  Bale  and  N'orcrossfor  the  year  ending  March  1,  1871. 

During  the  past  year  $67  per  share,  aggregating  $536,000,  has  been  paid  in  dividends 
to  stockholders,  being  $46,000  in  excess  of  the  amount  disbursed  in  1866,  heretofore  the 
most  prosperous  year  of  this  company.  The  president,  in  his  report,  sets  forth  a  very 
strong  argument  for  a  reduction  in  the  price  of  labor,  and  to  which  remarks  the  labor- 
ing men  should  pay  particular  attention,  as  it  concerns  as  much  their  future  prosperity 
as  that  of  the  companies.  The  following  statement  extracted  will  show  in  what  de- 
partments a  reduction  has  been  made  within  the  past  four  years  : 
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1867.  1870.  Eeducfion. 

Cost  of  timber  per  thousand  feet $31  32  $21  32  31.  92  i^er  cent. 

Cost  of  wood  per  cord 15  05      1133  24.71        " 

Cost  of  milling  lier  ton 14  21      11  16i  21.42        " 

Total 60.58      43  8U    27.67        « 

Yield  of  ore  per  ton $34  14    §25  13      2G.  10        " 

Laborperday 4  00        4  00 

Here  we  have  the  cost  of  the  principal  items  in  mining  for  the  years  1867  and  1870. 
While  the  items  of  timber,  wood,  and  milling  show  an  average  reduction  of  27.07  jx'r 
cent.,  and  the  value  of  ore  shows  a  decline  of  26i-o  per  cent.,  labor  still  maintains  its 
high  standard  of  valuation. 

In  bis  closing  remarks  the  president  says : 

"In  all  mining  communities  where  employment  depends  on  the  development  of  hidden 
wealth,  there  must  of  necessity  be  large  numbers  who  have  nothing  to  do,  and  who 
can  be  only  a  charge  and  expense  upon  their  more  fortunate  co-laborers  ;  but  when 
circumstances  such  as  now  exist  in  the  lai-ge  bodies  of  low-grado  ore  already  developed 
on  the  Comstock  lode  have  placed  it  in  the  power  of  all  to  be  employed  at  prices  from 
15  to  20  per  cent,  less  than  present  rates,  how  much  better  is  it  for  labor  to  conform 
to  the  necessities  of  the  case,  than  to  insist  on  prices  of  ten  and  eleven  years  ago, 
thereby  paralyzing  work,  and,  in  order  to  maintain  its  position,  compelled  to  contribute 
alarg:e  percentage  of  its  earnings  toward  the  support  of  the  unemployed." 

[Extract  from  tlie  Secret-ary's  roport.l 

RECEIPTS. 

Cash  on  hand  February  28,  1870 $118,0cl  57 

lieturn  freights  Virginia  and  Truckee  Railroad 11,  326  02 

Premiums  on  bullion 15, 777  38 

Proceeds  of  64,974  tons  ore 1, 627, 961  13 

Other  sources 30,777  76 

Total 1,803,983  86 


DISBUKSEMENTS. 

Labor  on  contracts $278,063  59 

Wood,  4,827ir  cords 54,535  12 

Timber  and  lumber 49, 006  86 

Hardware,  candles,  powder,  &c..    45, 076  07 

Working  ore 725,787  21 

Salary  assayer  and  assistant,  &c 7,224  13 

Dividends  to  stockholders 536,  000  00 

Sundry  accounts 50,546  77 

Cash  ou  hand 56,654  11 

Total 1,803,893  86 


During  the  past  year  64,974  tons  of  ore  have  been  reduced,  yielding  $1,632,844.38,  and 
there  remain  on  hand  4,20SJ  tons,  valued  per  assay  at  $145,124.20,  the  cost  of  mining 
which  is  paid.  During  this  period  the  shaft  has  been  sunk  from  the  sixth  to  the  eighth 
(1,300-foot)  level,  and  retimbered  for  a  distance  of  309  feet.  The  old  mine  produced 
18,386  tons  of  ore;  5,633^  tons  of  ore  have  been  extracted  from  the  eighth  or  lowest  level, 
and  there  yet  remains  standing,  in  the  slopes  of  this  level,  a  quantity  sufticiently  ex- 
tensive to  require  fully  eight  months  for  its  extraction.  The  ore-body  on  this  level  is 
now  opened  313  feet  in  length,  and  has  for  this  distance  an  average  width  of  24  feet. 
The  southernmost  workings  in  this  ore-body  have  not  as  yet  reached  the  terminus  of 
the  ore.  Although  this  level  is  but  partially  opened,  the  developments  thus  far  made 
expose  an  ore-body  greater  in  length  and  Avidth  than  any  before  .shown  in  the  mine. 
The  hard  character  of  the  ore — all  of  it  requiring  to  be  blasted — gives  every  reason  to 
believe  that  the  present  good  ore  will  continue  to  a  much  greater  depth  than  is  yet 
reached.  The  prospects  or  the  mine  are  now  more  brilliant  than  at  any  previous 
date. 


'     CONDITION    OF    MINING    INDUSTEY NEVADA.  IGl 

Report  of  the  Hale  and  Norcross  for  the  year  ending  March  1,  1872. 

[Extract  from  the  Secretary's  report.] 
KECEIPTS. 

From  bulliou -1802,702 

From  assessments 200,  000 

February  receii)ts 37,  360 

Miscelluaeous 24,  612 

Total  receipts 1,124,674 

Cash,  March  1, 1871 : 56,654 

1, 181,  328 

DISBURSEMENTS. 

Milling  49,625  tons  of  ore $539,905 

Mine  acconut,  labor  and  supplies 363, 148 

Bills  payable 100,274 

Divideuds  to  stockholders 80,000 

General  expenses 35, 253 

Machinery  account 22,207 

Freight  account 13, 916 

Assaying , 6, 132 

Taxes 5,947 

Miscellaneous 8, 018 

1,174,800 

Cash,  March  1, 1872 6,528 


1,181,328 


The  superiuteuclent's  report  embraces  all  the  operations  in  the  mine 
during  the  past  year: 

During  the  past  year  48,5714^  tons  of  ore  have  been  extracted  from  the  various  levels 
of  the  mine,  and  49,625  tons  and  495  pounds  have  been  reduced.  The  entire  yield 
of  bullion  therefrom  was  $862,701.36,  and  there  remain  on  hand,  in  the  several  ore- 
houses,  3,154  tons  and  1,860  pounds  of  ore,  of  an  assay  valuation  of  $84,072.09.  Within  this 
period  the  main  shaft  has  been  retimbered  in  the  most  substantial  manner  from  the 
eighth  (or  1,300-foot)  level  to  the  surface. 

This  work  has  been  attended  with  gi'eat  expense,  and  has  also  retarded  the  exj)lora- 
tiou  of  the  mine  below  the  eighth  level  for  at  least  one-third  of  the  year. 

The  shaft  is  now  in  good  repair,  as  are  also  the  various  drifts,  adits,  and  winzes 
throughout  the  mine,  and  the  chief  air-passage  and  ladder-way  connecting  the  uppei" 
and  lower  mines  is  in  perfect  condition,  and  of  sufficient  capacity  to  render  all  the 
levels  cool  and  pleasant. 

At  a  perpendicular  depth  of  1,234  feet,  or  66  feet  above  the  eighth  level,  the  main  shaft 
intersects  the  hard  west  wall  of  the  ore-vein. 

We  have,  therefore,  been  compelled  to  continue  our  operations  at  greater  depths  by 
means  of  an  incline. 

This  incline  is  now  sunk  to  a  distance  of  290  feet  below  the  eighth  (or  lowest)  level. 

It  descends  at  an  angle  of  39  degrees  from  the  horizon,  and  is  sunk  in  the  hard  west 
wall  of  the  vein. 

It  has  evidently  passed  below  the  water-line,  as  the  rock  is  extremely  hard,  requir- 
ing continuous  blasting,  and  is  entirely  devoid  of  moisture. 

It  is  strongly  tind^ered  with  14  by  14'-inch  timbers,  three  feet  apart,  and  is  divided 
into  two  compartments,  each  7  feet  in  height  and  6  feet  in  width  in  the  clear.  One  of 
these  compartments  is  used  for  the  pumps  and  column  and  air-pipes,  and  for  a  ladder- 
Avay.  The  other  is  reserved  solely  for  the  passage  of  the  largo  incline-cai',  which  is 
designed  to  do  all  the  work  of  hoisting  from  the  openings  below  the  eighth  level  up  to 
the  bins  and  chutes  at  that  level.  These  receptacles  are  prepared  for  and  receiving  and 
transferring  the  contents  of  the  incline-car  iuto  the  smaller  cars  provided  for  conveying 
the  rock  up  to  the  surface  through  the  vertical  shaft.  This  incline-car  is  so  constructed 
as  to  be  self-adjusting  when  dumped,  and  is  quadruple  the  capacity  of  the  cars  in  use 
in  the  vertical  shaft.  It  is  worked  by  the  powerful  engine  on  the  surface  recently 
erected,  the  rope  operating  it  passing'  through  the  punp-shaft,  thus  retaining  the  fuU 

H.  Ex.  211 11  » 
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use  of  the  other  two  compartments  of  the  shaft  for  hoisting  from  the  ninth  level,  and 
from  the  various  levels  above  the  point  of  commencement  of  the  incline. 

At  *a  perpendicular  depth  of  115  feet  below  the  eighth  level  we  are  at  present  en- 
gaged in  excavating  for  our  ninth-level  station ;  but  we  have  not  as  yet  reached  the 
ore-veius. 

Within  the  past  six  months  we  have  expended  a  large  amount  of  money  in  the  pur- 
chase and  erection  of  machinery  suited  to  the  incline  method  of  working  the  mine. 

We  have  erected  for  this  purpose  one  engine  of  2'2-inch  diameter  of  cylindei',  and  30- 
inch  stroke,  with  reels  and  connections  complete,  and  two  boilers,  56  inches  in  diameter 
and  16  feet  long,  all  of  which  are  of  the  latest  improved  patterns. 

With  these  additions  our  hoisting  power  is  adequate  to  work  the  mine  to  a  depth  of 
2,500  feet,  and  our  hoisting  capacity  will  not  be  diminished  until  that  depth  shall  have 
been  attained,  as  all  of  our  regular  machinery  will  be  employed  in  raising  the  ore  and 
waste  rock  from  the  several  levels  openiug  from  the  shaft,  and  the  new  and  powerful 
improvements  will  be  reserved  for  the  especial  service  of  the  incline  and  contiguous 
workings  below  the  termination  of  the  vertical  shaft. 

In  the  workshox^s  appertaining  to  the  mine  our  mechanical  facilities  have  been  greatly 
augmented. 

Wo  now  have  in  operation  a  lathe  21  feet  by  30  inches  swing,  driven  by  an  engine  of 
lo-inch  diameter  cylinder,  and  36-inch  stroke.  This  engine  was  especiallj'  secured  for 
the  actuation  of  this  machine,  and  for  working  the  cross-cut,  edging,  and  wedge  sawa, 
-n^hich  we  have  also  just  erected. 

The  acquisition  of  these  important  tools  will  enable  us  to  materially  reduce  the 
accessory  expense  of  the  mine. 

The  ores  extracted  during  the  latter  half  of  the  year  have  been  unavoidably  of  a  low 
grade,  and,  owing  to  the  interruption  of  operation  sat  the  bottom  of  the  mine,  (pending 
the  retimberiug  of  the  shaft,)  were  produced  from  the  upper  levels  and  from  the  sec- 
tion known  as  the  old  or  upi)er  mine.  Much  of  this  quality  of  ore  yet  reniiiins  in  these 
localities,  but  as  it  yields  but  little  profit  our  attention  will  be  directed  to  new  deposits 
at  greater  depths,  so  soon  as  stations  can  be  opened  from  the  incline  now  advancing 
downwards. 

The  machinery  of  both  mines  is  in  perfect  order. 

Heport  of  the  ChoUar-Potosi  for  the  year  ending  May  31, 1871. 

[Extract  from  tlio  Superintendent's  report.] 

The  amount  of  ore  raised  during  the  year  was  84,681  tons,  from  the  following  sections 
of  the  mine : 

Tons. 

Belvidere  Station 68,856 

Blue  Wing 10,971 

New  Tunnel , 4, 854 

Total 84,681 


The  quantity  raised  for  the  previous  year  was  56,636  tons,  of  which  26,000  tons  were 
from  the  Blue  Wing,  12,000  tons  from  the  Tunnel,  8,000  from  the  Belvidere,  and  10,000 
from  Grass  Valley  and  croppings. 

The  amount  of  ore  milled  during  the  past  year  was  83,775  tons,  distributed  through- 
out the  year  as  follows : 

1870-'71.                                                                                                                Tons  worked.  Bullion. 

June 4,470  $215,548 

July 5,954  261,277 

August 5,535  249,553 

September 6,200  264,557 

October 6,467  275,715 

November 6,309  258,297 

December 11,880  565,654 

January 6,779  276,606 

February 6,048  241,967 

March.  8,070  301,722 

April 8,034  273,160 

May 8,029  319,967 

Totals , 83,775  3,444,023 

t 
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The  average  yield  of  the  ore,  and  the  cost  of  milling  and  mining,  compare  as  follows 
"with  the  previous  fiscal  year : 

18C9-'70.  •  1S70-'71. 

Average  yield  of  ore  per  ton $24  86  $41  30 

Cost  of  milling 12  81  12  00 

Cost  of  mining 3  99  4  69 

Profit.. 8  06  24  61 

The  receipts  for  the  year  amounted  to  nearly  §3,476,000,  the  principal  items  being 
the  following: 

From  bullion $3,444,023 

Eeclamatiou  from  mills,  (less  $117  paid) 16, 233 

Premium  on  bullion , 4, 619 

Return  freight,  Virginia  and  Truckee  Railroad 4, 715 

Miscellaneous - 6, 295 

Total  receipts 3,  475,  935 

Cash  on  hand  July  1,  1870 128,2: 


<j-j 


Total 3,604,188 

During  the  previous  fiscal  year  the  receipts  amounted  to  $1,522,277. 

The  disbursements  for  the  year  aggregated  $3,403,467,  against  $1,563,015  for  the 
previous  year.  The  leading  items  in  the  disbursement  account  for  the  year  just  closed 
are  the  following : 

Dividends  paid  to  stockholders $1,946,637 

Working  ores 1,  005,  300 

Labor  account 234,  496 

Timber  and  lumber 75,303 

General  expenses 29,  823 

Taxes 21,971 

Freight 17,162 

H  ard  w  ar  e 11,718 

Miscellaneous 61,  057 

Total  expenditure 3,403,467 

Cash  on  hand  July  1,  1871 200,721 

Total , 3,604,188 


The  business  for  the  past  year  shows  an  increase  of  over  100  per  cent,  as  against  the 
previous  year.    The  dividends  j)aid  to  stockholders  were  unusually  remunerative. 

.     LIST  OF  MONTHLY  DISBUP.SEMENTS. 

Piiid.                                                                                                                      Per  share.  Amount. 

July21,  1870 $1  00  $28,000 

August  10 2  00  56,000 

September  10 2  50  70,000 

October  10 3  00  84,000 

November  10 4  00  112,000 

December  10 , 5  00  140,000 

January  10,  1871 5  00  140,000 

January  16 5  00  140,000 

February  10 5  00  140,000 

Februaryl5 5  00  140,000 

MarchlO 5  00  140,000 

Marchl5 ^ 5  00  140,000 

April  7 5  00  140,000 

Aprill4 5  00  140,000 

May  10 5  00  140,000 

May20 , 5  00  140,000 

JunelO 2  00  55,000 

Totals 68  50  1,946,000 

Balance  on  previous  dividend 6o7 


Total 1,946,63 
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The  above  is  tlie  most  flattering  exhibit  of  dividends  for  a  single  year  in  the  history 
of  the  company.  In  July,  1870,  the  market  value  of  the  above  stock  was  from  $30  to 
$37  per  share.  Parties  who  then  bought  and  who  have  retained  their  stock,  have  not 
only  received  double  what  they  paid  in  dividends,  but  now  can  realize  a  very  handsome 
advance  on  the  original  price. 

Bejjort  of  the  Yelloiv  Jaclcet  for  the  year  ending  July  1, 1871. 

[Extract  from  the  President's  report.] 

The  ore  mined  and  milled  during  the  past  year  was  59,875  tons,  and  came  principally 
from  the  900  and  1,000-foot  levels ;  and  there  still  remain  in  place,  on  the  same  levels, 
many  tons  of  ore  of  a  similar  quality — enough,  I  am  in  hopes,  at  the  present  rate  of 
extraction,  to  last  until  we  develox^  some  other  body  on  the  new  levels  we  are  now 
employed  in  opening. 

During  the  year  there  have  been  upward  of  3,800  feet  of  working  and  prospecting 
drift  run,  and  1,080  feet  of  slope  and  perpendicular  winzes  raised  and  sunk.  The  main 
shaft  has  been  sunk,  full  size,  from  the  1,000  to  the  1,100-foot  level,  and  the  pump- 
apartment  opened  between  the  900  and  1,000-foot  levels.  We  have  also  started  an 
incline  or  continued  main  shaft,  on  an  angle  of  45  degrees,  to  the  east,  from  a  point  30 
feet  above  the  1,100-foot  level,  which  has  been  sunk  to  a  depth  of  30  feet  below  the 
1.100-foot  level.  We  were  obliged  to  start  the  shaft  on  this  slope,  as  it  had  penetrated 
the  west  country-rock  at  the  1,100  foot  level. 

The  main  working  drift,  1,100-foot  level,  has  reached  a  point  400  feet  north  of  the 
shaft.  There  has  been  but  one  cross-cut  run  on  this  level,  one  east  of  the  shaft,  at 
which  point  we  find  flattering  indications  of  the  existence  of  an  ore-body  below. 

By  the  middle  of  September,  or  befoi'e,  I  am  in  hopes  that  we  will  have  the  1,200- 
fooli,  level  opened. 

During  the  year  there  have  been  extensive  alterations  and  improvements  made  in 
the  hoisting  and  pumping  machinery,  substituting  steel-wire  ropes  and  gearing  for  the 
mauilla  ropes  and  friction-reels,  putting  in  jilace,  in  running  order,  a  new  18  by  27  inch 
hoisting- engine  for  working  the  new  incline-car  below  the  1,100-foot  level.  We  have 
also  changed  the  three  12-inch  pumps  in  the  shaft  to  8-iuch  ones,  and  also  put  in  new 
pump-rods  and  column  above  the  1,100-foot  level. 

The  hoisting  and  pumping  machinery  is  now  in  first-class  order,  and  capable  of 
working  the  mine  to  a  greater  depth,  with  very,  little  expense  outside  of  necessary 
wear  and  tear. 

[Extract  from  the  Secretary's  report.] 

KECEIPTS. 

Bullion  account : 

Proceeds  of  59,875  tons  of  ore $1,863,126  06 

Proceeds  of  1,955  tons  tailings 18,197  75 

Total 1,881/323  81 

Virginia  and  Truckee  Eailroad  : 
Amount  returned  in  freight 7, 616  23 

Sundries : 

Sale  mill-machinery,  rope,  &c 51,041  95 

Amount  for  advertising 35  40 

Balance  on  hand  July  1,  1870 156,043  36 

Total 2,096,062  45 

DISBURSEMENTS. 

For  labor .' $325,501  00 

Mine  supplies 74,  545  42 

Imiirovements 35,534  97 

Tramway 3,905  15 

Legal  expenses 4,  000  00 

Expenses 5,  391  74 

Candles  and  oil 11,037  46 

Powder  and  fuse 3,  056  46 

Wood 32,013  65 
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Iron  and  steel $5,097  63 

Timber 69,  466  73 

Crushing 726,680  17 

Assay,  and  discount  on  bars 28,  303  8«3 

Taxes  on  real  estate 3, 187  87 

Interest 2,  354  92 

Salaries 13,  600  00 

Assay  office 3, 926  39 

Working  tailings 8, 972  09 

Total 1,359,575  29 

DIVIDENDS. 

No.  18  to  23,  inclusive 324,000  00 

Amount  paid  oh  back  dividends 160  39 

Cash  on  baud  July  1, 1871 379,363  91 

Stock  on  hand,  such  as  lumber  and  mining  suxi^dies 35,  962  87 

*  Total 2,096,062  45 

(Total  expenses  for  each  ton  extracted  from  the  mine,  $22.65.) 

KECAPITULATIOX. 

59,875  tons  ore  worked,  yield  $31.11  per  ton $1,  863, 126  06 

1,955  tons  tailings  worked,  yield  $9.30  j)er  ton 18, 197  75  ' 

$1,  881,  323  81 

Received  from  sale  of  mill-machinery,  &c 51,  077  05 

Received  from  Virginia  and  Truckee  Railroad,  advanced 
freight 7,616  23 

58, 793  28 

Total  receipts 1,040,017  09 

Expenses  of  company 1,  356, 575  29 

Profit  for  year  ending  July  1,  1871 583, 441  80 

1,940,017  09 

Report  of  the  Keutiicic  for  the  year  ending  November  1,  1871. 

[Extract  from  Secretary's  report.] 
RECEIPTS. 

Cash  on  hand  November  1,  1870 $6,144  80 

Assessments  Nos.  4  and  5 40,  000  00 

Bullion,  premiums,  &c 119, 683  35 

Total 165,828  15 

DISBURSEJIENTS. 

Real  estate $271  19 

Freight  on  treasure 575  .50 

Interest 7  92 

Mine    account,    supplies,    labor,   assaying,   transportation,   milling,   ex- 
change, &c 140,673  51 

Gold  Hill  office,  including  salary  of  superintendent  and  clerk,  rent,  &c...  3,  938  28 

San  Francisco  salaries,  office  expenses,  &g 4,  891  64 

Cash  on  hand  November  1,  1871 15,470  11 

165,828  15 


Report  of  the  Crown  Point  for  the  year  ending  May  1,  1871. 

[Extract  from  Secretary's  report.] 
RECEIPTS. 

Amount  of  bullion  produced $472, 1 81   18 

Premium  on  the  same 474  92 

Assessment  No.  20 36,000  00 
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Assessment  No.  21 $42,000  00 

Ithodo  Island  m  ill ,- 1 1  034  63 

Suudries ll|  777  19 

To(-al  receipts , 573,468  22 

Cash  in  bands  of  superintendent,  May  1,  1870 1, 735  48 

Cash  in  treasury,  San  Francisco,  May  1,  1870 37,  573  60 

Total 612,777  30 

BISBUESEMENTS. 

Crown  Point  mine,  labor  and  supplies $255, 101  62 

Rhode  Island  mill,  supplies 31,  252  16 

Ehode  Island  mill,  improvements 3,  565  32 

Crushing  18,904  tons  ore 191, 149  93 

Legal  expenses 1 ,  450  00 

General  expenses 13,  t)05  68 

San  Francisco  expenses 9,  802  48 

Taxes  . . . ; 4,  008  27 

Assaying 3,  664  00 

Freight,  on  bullion 1,913  02 

Miscellaneous  items 2,  362  34 

Total  disbursements 518, 174  83 

Cash  on  hand  May  1,  1871 94,  602  47 

Total 612,777  30 


The  quantity  and  average  yield  of  ore  worked  are : 


Mills. 

Ore  in  tons. 

Average. 

Bullion. 

Rhode  Island 

2,284 
13, 773 

650 
2, 210 
1,850 

420 

$34  34 
17  41 
9  90 
31  48 
35  31 
37  75 

$75,  088  68 

,230,802  91 

6,  438  87 

69, 602  20 

65, 333  24 

15, 855  28 

Brunswick 

Petaluma 

Pioneer 

Pacitic 

Kersey 

21, 087 

22  39 

472,121  18 

The  average  yield  of  the  5,392  tons  of  ore  worked  duriug  the  previous  fiscal  year 
was  $14. 12,  and  the  cost  of  working  the  same  $11. 12.     Duriug  the  past  year,  21,087  ' 
tons  were  worked,  at  a  cost  of  $10.  05,  and  showing  an  average  yield  of  $22.  39  per  ton. 

Following  is  a  statement  of  the  assets  of  the  company  on  May  1,  1871 : 

ASSETS. 

Cash  on  hand  Mav  1,1871 *. $94,602  47 

Rhode  Island  Mill 60,  000  00 

Mine  and  improvements 80,  000  00 

Stock  at  mine 13, 053  05 

Stock  at  mill 6,  961  40 

Ore  (622  tons)  at  mills 19, 195  00 

Total  assets 273,811  82 


The  company  have  no  liabilities.  The  mine  is  in  a  satisfactory  condition.  The  new 
board  declared  a  dividend  of  $10  per  share,  amounting  to  $120,000,  carrying  over  a 
surplus  equal  to  a  dividend  of  the  same  amount.  This  is  the  largest  dividend  ever 
paid  by  the  company,  and  the  first  since  September  12,  1868. 
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Report  of  the  Belcher  for  the  eleven  months  from  Fehruary  1,  1871,  to 

January  1,  1872. 

RECEIPTS.     ' 

From  Imllion $1, 199, 135 

Assessments  Nos.  7  and  8 ■- 51, 925 

Virginia  and  Truckee  Eailroad 1,  036 

Total  receipts... 1,252,096 

Cash,  January  31,  1871 624 

Total 1,252,720 

DISBURSEMENTS. 

Labor $137,103 

CrusMng  18,468  tons  ore 221,  621 

Hoisting  18,468  tons  ore 19,203 

Machinery  account 11, 000 

Miscellaneous 150,  847 

Total  disbursements 539, 775 

Cash,  January  1,  1872 - 712, 945 

Total 1,252,720 

The  ore  yield  of  this  mine  for  the  past  year  was  all  due  to  the  last  five  months  of 
the  year.  The  ciuautities  hoisted  in  each  month,  together  with  average  and  aggregate 
values,  were  as  follows  : 


Month. 

Tons. 

Average. 

Value. 

August 

680 
2,009 
4,200 
5,717 

5,  853 

874  90 
80  19 
74  52 
60  40 
55  83 

850, 936 

September 

161,103 

October 

313, 641 

November 

345, 419 

December 

328, 036 

Totals 

18, 468 

64  26 

1, 109, 135 

The  assay  value  of  the  bnllion  was  54  per  cent,  gold  and  46  per  cent,  silver.  From 
the  balance  of  $712,945  held  on  the  1st  of  January,  the  company  paid  a  dividend  of  $10 
per  share,  aggregating  §104,000. 

For  fmtber  tables,  including-  dividends,  assessments,  rates  of  stock, 
&c.,  see  the  appendix  to  this  report. 


LANDER   COUNTY. 

The  product  of  this  county  has  been  notably  increased  over  that  of 
the  preceding  year.  This  is  principally  due  to  the  largely  extended  min- 
ing and  smelting  operations  at  Eureka,  and  to  a  resumption,  to  a  large 
extent,  of  the  activity  of  several  years  ago  in  the  Eeese  lliver  district. 

Ill  Reese  River  district  t\\Q  relitting  of  "two  mills,  the  Mettacom  and 
the  Citizens',  and  the  introduction  of  roasting-furnaces  and  dry- 
crushing  machinery,  have  exerted  a  favorable  influence  on  a  great  num- 
ber of  mines  which  had  not  beeii  worked  to  any  extent  for  years,  al- 
though only  one  of  these,  the  Citizens'  JNIill,  does  custom  work.  It  was 
finished,  I  am  informed,  in  July.  The  roasting-furnaces  used  are 
White's  rotary  cylinders,  a  furnace  very  similar  to  the  Briickner  cylinder 
in  operation  in  Colorado.  The  Mettacom  31111  has  been  put  in  worldng 
order,  and  also  fitted,  with  a  White's  furnace,  by  the  Pacific  Mining  Com- 
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pany,  an  English  corporation.  The  operations  of  this  company,  wliicli 
is  only  second  in  importance  to  the  Manhattan  Company,  arc  best 
shown  by  the  reports  of  Captain  H.  Prideanx,  the  superintendent,  and 
Mr.  J.  Howell,  in  charge  of  the  mill,  rendered  in  January,  1872,  to  the 
board  of  directors  of  the  company. 

The  Pacific  Mixing  Company, 

Anntin,  Nevada,  January  20,  1872. 
To  the  Board  of  Directors  of  the  Pacific  Mining  Compamj  : 

Gentlemen  :  I  beg  to  baud  to  yoii  tbe  following  as  my  report :  Since  I  bave  bad 
cbarge  of  tbe  Pacific  Company's  mines  at  Lander  Hill  our  workings  bave  been  as  fol- 
lows :  Levels  driven  on  tbe  course  of  tbe  vein,  58  fatboms  2  feet;  cross-cuts  extended, 
55  fatboms  3  feet ;  rises  on  tbo  course  of  tbe  vein,  53  fatboms  2  feet ;  rise  not  ou  tbe 
vein,  13  fiitboms  2  feet ;  winzes  sunk,  35  fatboms ;  stopes,  141  square  fatboms  on  day 
work,  135  fatboms  by  tributers — making  a  total  of  113  fatboms  5  feet  of  levels  driven, 
66  fatboms  4  feet  of  rises,  35  fatboms  of  winzes  sunk,  and  276  square  fatboms  of 
ground  stoped.  We  bave  also  shipped  from  tbe  mine  356  tons  872  pounds  of  ore,  54 
tons  375  pounds  of  which  were  milled  by  tbo  Manhattan  Company,  and  produced  fif- 
teen bars  of  silver  bullion,  value  $'J,653.19.  The  balance  of  the  ore  has  been  shipped 
to  the  Company's  Mettacom  Mill,  and  is  now  being  treated.  Tbe  silver  bullion  pro- 
duced at  the  Mettacom  Mill  up  to  4tb  instant  was  twenty-four  bars,  value  $22,280.03. 
Besides  this  there  is  now  on  baud  about  §5,000  worth  of  silver,  which  will  shortly  be 
melted  into  bars.  The  estimated  quantity  of  ore  at  the  mine,  on  surface,  is  100  tons. 
I  arrived  at  the  company's  mines  March  29,  1871  ;  it  took  me  until  May  to  repair  the 
machinery  and  shaft,  so  tbe  actual  work  commenced  in  the  mine  iu  May,  1871. 

Cross-cuts. — Tbe  5.50-foot  cross-cut  is  being  driven  north  to  intersect  the  Buel  North 
Star  ledge  150  feet  below  our  present  working  on  this  ledge  ;  we  are,  however,  shortly 
expecting  to  intersect  it,  after  which  this  cross-cut  will  be  suspended  and  levels  ex- 
tended on  tbe  ledge.  Our  last  working  on  this  ledge,  which  is  150  feet  above  tbe 
cross-cut,  shows  a  well-defined  vein  of  good  ore  from  1  foot  to  2  feet  iu  width.  By 
cutting  the  ledge  in  this  cross-cut.  we  shall  lay  open  a  piece  of  new  ground  150 
feet  high  for  the  whole  length  of  tbe  mine.  1  have  no  doubt  but  that  we  shall 
cut  a  good  ledge  at  this  point.  Tbe  north  cross-cut  at  the  400-foot  level  is  being 
driven  with  all  speed.  We  expect  to  cut  another  ledge  in  this  cross-cut  iu  about  six 
weeks.  We  have  so  far  intersected  two  ledges  in  this  cross-cut,  one  of  which  (tbe 
Batter's  ledge)  has  and  is  producing  good  ore.  The  next  ledge  which  we  expect  to 
cut  here  is  considered  one  of  Ihe  best  ledges  on  Lander  Hill.  From  the  company's 
Lane  and  Fuller  shaft  we  are  driving  a  cross-cut  north  to  cut  a  good  ledge,  which  is, 
I  judge,  withiu  50  feet  of  us.  I  am  certain  that  this  ledge,  on  cutting  it,  will  reward 
us  well  for  the  outlay.  After  we  have  intersected  the  ledge,  this  cross-cut  will  be  sus- 
pended. The  south  cross-cut  at  tbe  400-foot  level :  this  cross-cut  has  been  idle 
for  some  months,  but  we  intend  to  again  comuunice  driving  it  in  about  two  mouths' 
time.  This  cross-cut  will  intersect  the  ledges  south  of  us,  and  it  is  necessary  that  it 
should  be  continued. 

Siojjesi — Tbe  ledge  iu  the  stopes  east  of  sump  winze  will  average  1  foot  wide  of  good 
ore.  These  stopes  will  yield  a  larger  quantity  of  ore  when  required.  The  stopes 
west  of  sumii  winze  have  scarcely  been  worked,  owing  to  our  having  a  supply  of  ore 
on  hand,  and  the  necessity  of  conveying  air  to  tbo  western  part  of  tbe  mine.  We 
bave  here  a  piece  of  ore-ground,  ready  to  lie  stoped,  100  feet  by  130  feet. 

We  are  extending  our  500-foot  level  on  tbe  course  of  tbe  vein,  and  sinking  a  winze 
from  the  400-foot  level  west;  by  so  doing  we  shall  soon  have  another  piece  of  ore- 
ground  ready  for  stoping,  100  feet  square.  The  stopes  above  the  400-1'oot  level  are 
at  present  worthed  on  a  small  scale  ;  the  greater  part  of  these  stopes  will  soon  be  let 
on  tribute.  Tbe  different  stopes  on  tribute  are  producing  ore  more  or  less,  some  of 
Avhicb  is  very  rich.  Tbe  estimated  reserves  of  ore  in  the  mines  are  500  tons  ;  as  soon 
as  we  cut  tlie  difierent  ledges  in  the  cross-cuts  this  quantity  will  be  greatly  iucreased. 
Altogether,  our  prospects  are  exceedingly  encouraging,  and  tlie  mine  is  in  a  good 
Avorking  condition.  In  two  of  the  cross-cuts  wo  shall  sliortly  intersect  the  ledges  we 
are  driving  for,  which  will,  I  bave  no  doubt,  prove  rich  ones.  We  liave  a  rich  ledge 
at  the  400-foot  west  level,  and  are  making  the  necessary  preparations  to  commence 
stoping  it.  There  have  been  added  to  tbe  company's  proi>erty  four  ledges,  which  have 
yielded  good  ore;  we  shall  shortly  add  two  more,  which  1  think  will  exceed  iu  value 
any  of  the  others.  In  my  former  letters  I  have  advised  tbe  removal  of  the  Mettacom 
Mill.  All  I  have  to  add  is  that  the  removal  of  tbo  Mettacom  Mill  is  absolutely  neces- 
sary.    For  more  particulars  on  this  head  please  notice  Mr.  Howell's  report. 

Waiting  your  further  iustructious,  I  remain,  gentlemen,  your  obedient  servant, 

HENKY  PKIDEAUX, 

i)iq>erintcndcnt. 
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Austin,  January  20,  1872. 
To  the  Directors  of  the  Pacific  Mining  Company,  limited : 

Gentlemen:  In  accordance  with  your  request,  I  beg  to  hand  you  the  followiug 
report  on  the  Mettacom  Milh  This  mill  was  built  in  the  year  1866,  aud  was  run 
about  lifteen  mouths  in  all,  previous  to  its  passing  into  the  present  owner's  hands. 
The  structure  is  principally  of  wood  and  stoue,  and  cost  originally  about  .$7,500.  It  is 
divided  into  four  distinct  compartments,  which  are  designated  as  engine-room,  battery- 
room,  amalgamating-room,  and  furnace-room.  The  motive  power  consists  of  two  tu- 
bular boilers,  16  feet  long,  44  inches  in  diameter,  and  14-iuch  cylinder  high-pressure 
eugiue,  with  30-inch  stroke,  and  nominally  rated  at  70  horse-power.  The  battery- 
room  has  two  live-starap  batteries,  each  stamp  weighing  about  900  pounds.  They  are 
run  at  the  rate  of  ninety  drops  per  minute,  and  their  crushing  capacity  is  about  12 
tons  in  twenty-four  hours,  passing  the  ore  through  a  No.  40  screen,  or  wire  cloth,  with 
1,600  holes  or  meshes  to  the  square  inch.  From  the  battery-room  the  pulverized 
ore  passes  through  elevators  into  the  furnace-room,  and  is  there  desulphurized  aud 
chloridized  in  a  "  White's  cylinder  revolving  fui'uace."  This  furnace  is  a  cast-iron 
tube,  24  feet  long,  and  30  inches  diameter,  lined  inside  with  lire-brick,  aud  driven 
at  the  rate  of  eleven  revolutions  per  minute.  Its  roasting  or  chloridizing  capacity  is 
about  15  tons  in  twenty-four  hours.  From  the  furnace-room  the  ore  passes  into  the 
amalgamating-room,  which  is  furnished  with  six  amalgamating-barrels,  of  a  capacity 
each  of  1  ton  in  twenty-four  hours.  In  addition  to  the  mill  there  is  on  the  premises  a 
wood  building,  14  feet  by  40  feet,  used  as  a  boarding  and  lodging  house  for  the  work- 
men ;  also  a  bhicksmith's  shop,  retort,  and  melting-room ;  also  a  brick  building,  used 
as  mill-otlice  aud  assayiug-room,  together  with  quantities  of  tools  and  various  kinds 
of  personal  property,  cxf  which  I  sent  you  a  complete  inventory  a  short  time  ago. 
When  the  mill  was  built  it  was  furnished  with  four  reverberatory  furnaces,  which 
were  at  the  time  considered  sufficient  to  chloridize  ore  from  a  ten-stamp  battery,  but 
after  starting  the  mill  it  was  soon  found  that  the  capacity  of  the  battery  was  far  be- 
yond that  of  the  furnaces,  and  while  we  could  crush  on  an  average  12  tons  in  twenty- 
ibur  hours,  we  could  not  chloridize  more  than  7  tons,  but  since  the  mill  has  been  suj)- 
plied  with  this  new  furnace,  it  places  the  amalgamating  capacity  but  one-half  that  of 
the  balance  of  the  mill — this,  however,  I  esphiiued  fully  to  Mr.  Sewell  last  fall,  when 
I  took  charge  of  the  mill — consequently  we  are  able  to  work  the  mill  at  j)resent  to  but 
half  ^ts  capacity,  and,  at  the  same  time,  are  compelled  to  work  the  engine  day  and 
night.  This  is,  of  course,  working  to  a  great  disadvantage.  To  increase  the  amalga- 
mating capacity  of  the  Mettacom  would  incur  au  expense  of  at  least  $5,000.  The 
building  would  have  to  be  extended  26  feet,  and  furnished  with  six  new  amalgamat- 
ing barrels  and  three  settlers,  with  all  other  necessary  articles.  To  increase  the 
amalgamating  department  of  the  itettacom  Mill  where  it  now  stands  would,  I  con- 
sider, be  an  injudicious  outlay  of  money,  and  I  would  here  like  to  make  a  few  remarks 
on  the  subject,  although  I  am  satislied  the  matter  has  been  fully  aud  clearly  laid  be- 
fore you  in  Mr.  Prideaux's  letters.  The  Mettacom  Mill  is  situated  about  five  miles 
north  of  the  city  of  Austin  and  your  Lander  Hill  mines  ;  and  in  reality  the  same  dis- 
tance from  the  principal  ore-producing  mines  of  the  district;  consequently  the  haul- 
ing of  custom  ores,  as  well  as  your  own,  is  quite  au  important  item,  as  it  has  cost  $5 
per  ton  to  deliver  all  ores  reduced  at  the  Mettacom  Mill  for  the  last  two  mouths;  still 
the  delivery  of  ore  is  not  so  important  an  item  as  the  delivery  of  wood,  which  costs 
at  the  Mettacom  $2  per  cord  in  the  most  favorable  season  for  hauling,  and  from  4  to  5 
per  cent,  in  winter  more  than  to  deliver  in  Austin.  Besides  these,  there  are  many 
other  snurller  disadvantages.  I  would  therefore  recommend  the  removal  of  the  Met- 
tacom Mill  machinery  into  your  Emi)ire  building  at  Austin.  This  Empire  building  is 
a  substantial  brick  and  stone  structure,  in  fact,  tbe  finest  in  this  place,  although  it  is 
a  conceded  fact  here  that  the  Mettacom  is  the  best  ten-stamp  mill  in  the  State.  This 
is  due,  however,  only  to  the  superiority  of  its  machinery,  aud  this  same  machinery 
can  be  taken  from  the  Mettacom  and  put  into  the  Empire  building  in  as  good  shape 
as  it  is  at  present,  aud  in  a  very  short  time,  at  an  outlay  of  mouey  not  to  exceed 
$15,000,  which  would  include  the  necessary  increased  amalgamating  capacity.  This 
done,  you  would  have  a  mill  second  to  none  on  the  Pacific  coast,  and  in  which  you 
could  rcd)ice  your  own  ores  at  a  low  figure,  and  make  a  good  profit  on  all  custom  ores. 
I  think  it  safe  to  say  that,  with  your  mill  in  Austin,  $30,000  per  month  in  bullion 
could  1»e  produced.  Taking  into  consideration  tbe  cost  of  increasing  the  amalgamat- 
ing capacity  of  the  Mettacom  whore  it  now  stands,  which  will  have  to  be  done  be- 
fore the  mill  can  be  worked  profitably,  and  the  cost  of  moving  the  machinery  into 
the  Empire  building,  there  is  really  but  $10,000  difference,  and  the  difterence  in  fiivor 
of  the  Empire  in  the  hauling  of  wood,  ore,  and  salt  would  be  at  least  $55  per  day. 
In  erecting  the  cylinder  furnace  in  tbe  Metacom  mill  I  made  many  improvements  on 
the  one  first  built  here,  and  after  three  months'  careful  attention  to  the  working  of 
the  furnace  in  the  Mettacom  on  various  kinds  of  difficult  ores  to  treat,  I  have  noted  a 
tuther  improvement  that  can  be  made,  but  as  it  is  the  furnace  is  a  complete  success 
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in  every  respect.     In  conclusion,  I  would  state  that  with  your  mill  in  Austin  you  would 
have  one  of  the  finest  niilliog  and  niiniug  enterprises  in  this  section  of  the  country. 

JOHN  HOWELL. 

Accordiug  to  the  latest  iuforinatiou  I  have  obtained,  the  board  of 
directors  liave  not  a[)proved  of  tlie  plan  for  tlie  removal  of  the  ujill  to 
Austin,  but  it  is  the  intention  to  increase  the  a nialyanuitinj^  capacity  of 
the  works  and  to  do  custom  work,  besides  working  the  ore  from  their 
own  mines. 

The  principal  operations  in  this  district  have  been  those  of  the 
Manhattan  Company,  which  has  worked  in  its  mill  not  only  the  ores 
of  its  own  mines, -but  a  great  deal  of  custom  ore  from  other  Keese 
River  mines  and  from  Lander  Ilill.  A  most  important  purchase  of  min- 
ing property  was  made  in  July  by  this  company,  putting-  into  the 
hands  of  the  Manhattan  almost  the  entire  control  of  Lander  Hill.  The 
l)roperty  bought  was  that  of  the  Eeese  River  Consolidated  Company, 
comprising  about  forty  locations,  sojneof  which  [e.  //.,  Whitlatch  Union, 
Wliitlatch  Yankee  Lhide,  Savage,  Wall,  Isabella,  Camargo,  &c.)  have 
been  extensively  and  productively  worked.  The  Reese  River  Consoli- 
dated Companj'  was  in  some  way  entangled  in  the  affairs  of  the  First 
National  Bank  of  Nevada,  which  failed,  and  the  mines  were  sold  by  the 
sheriff,  for  $G0,000,  to  the  Manhattan  Company.  The  following  is  the 
list  of  mines  enumerated  in  the  deed  :  The  Apollo  Ledge;  Blue  Ledge; 
Black  Ledge;  Camargo;  Congress  Independent;  Jo  Lane;  Eclipse; 
Whitlatch  Yankee  Blade;  Wall  and  Isabella;  Beard  and  Seaver,  or'g- 
inal  location;  Beard  and  Seaver,  (both  on  Union  Bill;)  Hornet;  Erie 
Ledge,  two  locations,  1,200  feet  each;  Chicago;  Harker;  Honest  Miner; 
Union  No.  2,  firGt  southerly  extension  ;  Union  No.  2,  first  northerly  ex- 
tension; Yosemite;  Silver  Cloud;  Governor  Seymour ;  Isabella;  Wall 
Ledge;  Monitor  Ledge;  Nevada  Ledge;  Peerless  Ledge;  North  Star, 
second  extension  west;  Gale  &  Beckwith  Company;  Yosemite  Ledge; 
Jefferson  Ledge,  Pleasant  Company,  first  southeast  location ;  Jeflerson 
Ledge,  Madison  Company,  first  location  northwest;  Jefferson  Ledge; 
Madison  Ledge ;  Sally  Davis  Ledge ;  Oregon  Ledge,  Wall  Company, 
first  westerly  extension;  Oregon  Ledge,  second  westerly  extension; 
Southern  Light  Ledge,  first  westerly  extension;  Diana  Ledge;  Eclipse 
Ledge,  first  northerly  extension;  Pride  of  the  East  Ledge;  Savage 
Ledge;  Consolidated  Union  Tunnel. 

This  purchase  assures  the  future  of  the  comi)any,  by  giving  it  undis- 
puted titles  (in  many  cases  United  States  patents)  to  a  large  number  of 
locations,  covering  the  best  part  of  Lander  and  Union  Hills.  The  nar- 
rowness of  the  Lander  Hill  lodes  and  their  perplexing  "faults"  and 
"  slides"  necessitate,  on  the  one  hand,  the  opening  of  much  ground  to 
keep  up  the  production  of  ore,  and,  on  the  other  hand,  have  led  to  per- 
petual conflicts  of  proprietors,  arising  from  encroachments  upon  a  neigh- 
l3or's  ground  in  the  prosecution  of  energetic  drifting  and  stoning.  It 
has  long  been  foreseen  that  only  a  consolidation  of  ownerships  could 
j)ermit  the  efficient  and  economical  exploitation  of  the  undoubtedly  rich 
ore-bodies  of  this  part  of  the  district.  This  consolidation  is  now  measur- 
ably complete.  A  few  mines,  such  as  the  Buel  North  Star,  of  the  Pacific 
Comjiany,)  the  Florida,  Troy,  and  Plymouth  (?),  are  in  other  hands,  but 
the  Manhattan  Comiiany  is  the  owner  of  a  large  surface  of  area,  and  can 
conduct  its  operations  henceforward  with  increased  securit}',  economy, 
and  success. 

The  exclusive  right  to  use  the  Stetefeldt  furnace  in  this  district  has 
given  to  the  Manhattan  Mill  an  advantage  of  ^vhich  no  opposition  has 
been  able  to  deprive  it. 
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The  operations  of  the  Manhattan  Mill  during  1871  were  as  follows: 
Of  the  ore  from  the  company's  mines  there  were  reduced  1,537  tons, 
yielding  $387,589,  an  average  of  $252.10  per  ton  ;  of  custom  ore  from 
Belmont  and  Keese  liiver,  3,513  tons,  yielding  8590,04:3,  an  average  of 
$109.00.  Total  ore  treated,  5,050  tons,  yielding  $983,023,  an  average  of 
$194.77  per  ton.  Tbe  company's  ore  was  mined  mostly  on  contract,  in- 
volving a  percentage  of  ore  to  the  miners,  besides  a  certain  sum  in 
wages.  The  estimated  cost  of  extraction  Avas  $150,581,  or  over  $98  per 
ton  ;  but  this  is  largely  made  up  of  drifting  rather  than  stoping.  The 
cost  of  taking  out  ore  from  the  narrow  veins  of  Lauder  Hill  is  large, 
but  not  so  large  as  these  figures  would  indicate.  Tbe^'  properly  include 
operations  which  have  opened  up  much  new  ground.  The  additional 
cost  of  dead  work  duriug  the  year  was  $91,109,  and  the  cost  of  milling 
the  1,537  tons  alluded  to  was  $41,410,  or  $20.95  per  ton.  Total  cost, 
$283,106;  profit  on  Manhattan  ores,  $104,471.  .  The  cost  of  milling 
3,513  tons  of  custom  ore  was  $88,370,  or  $25.16  per  ton;  the  profit 
(about  10  per  cent,  on  the  amount  paid  to  customers  in  returns  or  in 
purchase  of  the  ore  outright)  was  $49,000.  The  aggregate  statement  of 
earnings,  as  taken  from  the  company's  books,  is  as  follows : 

From  company's  ores,  1,537  tons $104, 473  CI 

From  custom  ores,  3,513  tons 49,  059  97 

Mineral  Hill  Milling  Company,  prolit G,  085  14 

American  Mining  Company,  proceeds  of  machinery 4, 596  25 

Appreciation  of  currency  on  Land  December  31,  1870 34  66 

$1C4, 249  63 

■  From  this  are  to  be  deducted  the  following  items: 

Bullion  freight,  reclamations,  &g $19,  838  29 

Exchange  account 909  14 

Mill  repairs 1, 652  53                   • 

Taxes 4,633  21 

Interest  account 3, 125  51 

Fire  insurance 2, 507  85 

Expense  account 15,  298  79 

Bullion  stolen 3, 730  06 

Sundry  losses 790  82 

52,486  20 


Leaving  as  net  earnings,  (coin) * ■ 111,763  43 


A  dividend  of  5  per  cent,  in  coin,  amounting  to  $19,375,  was  declared 
in  February,  1871,  and  a  similar  dividend  was  declared  in  January, 
1872.  The  sum  of  $70,419.38  was  spent  during  the  year  in  mill  improve- 
ments, $31,338.33  in  the  acquisition  of  mines,  real  estate,  &c.,  and  the 
erection  of  buildings.  This  sum,  added  to  the  dividend  of  February, 
1871,  makes  $89,794.38,  or  $21,909.05  less  than  the  earnings  of  the  year. 
The  surplus  of  December  31,  1871,  was  $104,982.07,  and  this  was,  there- 
fore, increased  by  the  sum  mentioned,  so  that  the  company  entered  upon 
1872  with  a  surx)lus  on  hand,  in  supplies,  bullion,  and  coin,  of — 

Supplies $82,785  79 

Bullion 45,496  64 

Coin 47,832  59 

176, 115  02 
Less  indebtedness  to  individuals 49, 163  90 

Net  surplus,  (coin  value) 126,  951  12 


Eurclca  district  has  witnessed  extraordinary  developments  during  the 
year,  and  stands  now  third  in  rank  of  the  silver-producing  camps  of 


172     MINING    STATISTICS    WEST    OF    THE    EOCKY   MOUNTAINS. 

Nevada.  A  general  description  of  its  resources  and  works  lias  been 
given  in  my  preceding  report.  On  this  occasion  I  shall,  therefore,  only 
trace  the  general  progress. 

The  most  important  company  operating  in  Eureka  district  is  still  the 
Eurtika  Consolidated.  Dnring  most  of  the  year  four  and  sometimes 
live  furnaces  have  been  in  blast.  The  newest  of  these  furnaces  are 
built  according  to  original  j)lans  by  Mr.  A.  Arents,  the  metallurgist  of 
the  company,  and  are  essentially  a  combination  of  the  Eachette  and 
Piltz  furnaces.  Their  construction  and  mode  of  operation  are  described 
at  length  in  another  part  of  this  report,  in  the  chapter  on  Metallurgy. 
The  company's  operations  during  the  year,  and  the  results  of  mining  and 
smelting,  as  well  as  the  prospects  on  October  1,  1871,  are  very  clenrly 
set  forth  in  the  report  of  the  superintendent,  Mr.  W.  S.  Keyes,  M.  E., 
and  that  of  the  secretary  of  the  comi)auy,  which  I  reproduce  here  in 
full : 

lu  the  middle  of  January  last  the  present  superintendent  assumed  general  charge  of 
till'  mines  and  works  of  the  company.  At  that  time  the  works  consisted  of  three 
small  furnaces,  entirely  inadequate  to  the  true  capacity  of  the  mines.  The  ground 
then  owned  by  the  company  consisted  of  the  Buckeye,  GOOfeet ;  the  Kohiuoor,  600  feet; 
the  Maramotli,  GOO  feet ;  the  Savage,  600  feet;  the  Champion,  400  feet;  the  Sentinel, 
600  feet,  and  the  Eoseland,  600  feet.  The  Buckeye  and  the  Kohinoor  had  been  patented 
under  one  application,  likewise  the  Chanqiion,  and  the  remainder  were  held  iu  accord- 
ance with  the  local  mining  laws. 

Work  was  prosecuted  iu  but  three  places,  viz,  in  the  old  Champion,  which  was 
nearly  worked  out ;  in  the  south  and  middle  shafts  of  the  Buckeye,  iu  all  of  which  not 
more  thau  two  months'  supplies  of  ore  were  in  sight.  The  superinteudeut  immediately 
instituted  vigorous  prospectiugs,  and  was  fortunate  in  proving  the  continuance  of  the 
old  bodies  and  iu  discovering  new,  particularly  iu  the  ground  purchased  during  the 
present  administration. 

The  claims  now  owned  by  the  company  are  :  1.  Buckeye  (and  Kohinoor;)  2.  Savage; 
3.  Nugget;  4.  Scutiuel  (and  Roseland;)  5.  Champion;  6.  At  Last;  7.  Margaret;  8. 
Lookout ;  9.  Triangle  ;  10.  Elliptic  ;  11.  Lui)ita;  12.  Mammoth — in  all,  fourteen  original 
locations. 

Certificates  of  patent,  which  in  case  of  controvery  may  be  used  in  lieu  of  a  patent, 
have  been  received  for  the  Buckeye  (and  Kohinoor,)  Savage,  Sentinel  (and  Roseland,) 
Champion,  Lookout,  and  Maumioth,  viz,  for  eight  original  locations.  The  Elliptic  ap- 
plication is  now  in  course  of  publication,  and  will  be  concluded  in  October. 

Patents  of  the  United  States  will  soon  be  forwarded  from  Washington,  tbe  Depart- 
ment having  recently  sent  on  for  proofs  of  citizenship  of  the  company's  officers,  which 
have  been  returned  thither  by  your  superintendent.  The  claims  are  held  and  jjatented 
both  as  ledges  and  square  locations. 

The  extreme  length  of  all  the  claims  from  the  northwest  boundary  of  the  Lookout 
to  the  southeast  point  of  the  Triangle  is  1,6P0  feet,  the  mean  width  over  800  feet, 
thus  embracing  very  nearly  the  entire  surface  of  the  hill. 

To  a  better  uuderstauding  of  the  compmy's  properties,  a  word  or  two  in  reference  to 
the  formation  may  not  be  out  of  place.  Ruby  Hill,  whereon  all  the  claims  are  situated, 
is  an  isolated  spin-  from  the  main  range  reaching  down  toward  the  valley.  The  under- 
lay or  foot-wall  of  the  ledge  is  a  hard  quartzite.  On  this  we  find  a  cleau  clay  selvage 
of  from  two  to  four  feet  in  thickness.  Immediately  uxion  the  clay  is  found  the  lowest 
quartzy  stratum  of  ore,  rich  in  gold,  moderate  in  silver,  and  almost  barren  of  lead. 
Above  this  we  find  the  true  vein-matter,  300  to  350  feet  in  thickness,  consisting  of  de- 
composed and  compact  oxides  of  irou,  iu  and  through  which  o^ccur  the  true  ore-bearing 
strata,  varying  iu  size  from  a  few  inches  up  to  35  aud  40  feet.  These,  of  which  we 
have  certainly  eight,  although  frequently  thinning  out,  have  never  in  a  single  instance 
disapxjeared,  thus  furnishing  a  clew  to  follow  which  may  at  any  time  open  out  into  a 
paying  body.  Superimposed  upon  the  vein-matter  we  find  a  capping  of  altered  lime- 
rock,  thin  on  the  southwest  slope  of  the  hill,  aud  quite  thick  on  the  opposite  side. 
Piercing  the  crust  of  lime-rock,  the  irony  vein-matter  has  in  every  instance  been 
reached,  the  Lookout  shaft  alone  excepted,  where  the  overlay  seems  to  he  excei^tionally 
thick.  The  vein  is  of  the  character  knosvn  as  a  "  bed- vein  ;"  it  may  also  be  viewed  as 
a  regular  contact- vein,  having  a  limestone  hanging-wall  and  a  quartzite  foot.  The  un- 
derlay dips  to  the  southeast,  at  au  angle  of  38  to  40  degrees  on  the  southern  end  of  the 
claims,  and  80  degrees  near  the  center  of  the  hill.  The  latter  number  approximates 
the  dip  of  the  limestone  on  the  northeast  slope  of  the  hill,  and  probably  represents  the 
true  dip  of  the  vein  itself.  All  develox>ments  tend  to  establish  the  correctness  of  this 
hypothesis. 


CONDITION    OF   MINING   INDUSTEY NEVADA.  173 

The  general  course  or  direction  of  the  vein  is  north  52  degrees  west.  In  a  word,  the 
mines  of  the  Eureka  Consolidated  Mining  Conipanj'  are  not  limestone  deposits,  and 
bear  no  resemblance  to  snch.  This  character  of  vein  is  not  uncommon  either  in 
Europe,  Mexico,  or  South  America. 

The  mines  have  been  opened  bj'  ten  principal  shafts  and  inclines,  one  tunnel  with  side 
drift  and  numerous  prospect  holes:  1.  Lookout  shaft ;  2.  Champion  incline:  3.  Savage 
incilno;  4.  Wiudsail  shaft;  5.  Quarzite  shaft,  on  Savage,  near  the  road;  G.  North  shaft 
of  Buckeye;  7.  Middle  shaft  of  iJuckeye ;  8.  South  shaft  of  Buckeye  ;  9.  Keyes  or  maiu 
shaft  on  Buckeye;  and  10.  Sentinel  shaft. 

The  various  shafts  and  inclines  have  reached  depths  of  75  to  170  feet  perpendicular. 
The  exact  lif^ures,  with  the  relative  depths  below  the  crest  of  the  ridge,  may  be  seen 
on  the  maps.  Ore  is  at  present  being  extracted  Irom  the  Champion  and  Savage  inclines, 
(all  of  which  will  soon  be  hoisted  through  the  Wiudsail  shaft,  with  which  a  connection 
has  already  been  made;)  from  the  north  drift  of  the  north  shaft  of  the  Buckeye  ;  from 
the  Sentinel  shaft,  and  recently  from  both  wings  of  the  tunnel.  The  ground  between 
the  south  and  middle  shafts,  and  extending  to  the  main  shaft,  has  been  mostly  worked 
out,  as  also  the  old  Champion  chamber.  Streaks  of  ore,  however,  continue  onward  from 
both  places,  which  may  at  any  time  be  followed. 

Between  the  north  and  middle  shafts  of  the  Buckeye,  in  the  old  workings,  we  have 
still  1,000  tons  and  upwards  of  fine  smelting-ores,  which  can  only  be  extracted  with 
facility  through  the  main  shaft.  This  will  bo  done  as  soon  as  connection  is  made  be- 
tvicen  the  west  drift  from  the  main  shaft  and  the  middle  shaft.  In  this  way  we  shall 
be  enabled  to  withdraw  the  ore-bodies  near  the  surface,  over  which,  at  present,  the  ore- 
teams  arc  obliged  to  pass. 

The  present  width  of  ore-streaks  is,  in  the  Savage  and  Champion  inclines,  4  to  6  feet, 
all  with  a  general  tendeucy  nearlj^  perpendicularly  downward :  north  shaft  of  Buck- 
eye, G  to  15  feet ;  Qnartzite  shaft,  A  feet ;  Sentinel,  4  feet ;  left  branch  of  tunnel,  10 
feet,  undoubtedlj^  a  different  body  from  the  Sentinel,  and  dipping  at  a  very  high  an- 
gle; right  branch  of  tunnel,  probably  same  body  as  in  the  other  wing,  entirely  across 
the  face  of  the  drift;  Windsail  body,  2^  to  3  feet,  and  dixjpiug  to  meet  those  of  the 
Savage  and  Champion. 

In  Savage  aud  Champion  inclines  I  estimate  fully  two  months'  supply;  in  north  shaft 
of  Buckeye,  old  workings  of  Buckeye,  Qnartzite  shaft  and  Sentinel,  at  least  two  months' 
supply  of  ore-reserves.  In  new  ore-body  developed  in  tunnels,  assuming  it  to  be  the 
same,  and  of  like  character,  100  feet  long  between  the  tunnels,  10  feet  thick,  and  70 
feet  high,  (which  will  not  carry  the  ore  to  the  surface,)  we  can  reasonably  count  upon 
upward  of  5,000  tons,  or,  say,  two  mouths'  supply — in  all,  with  approximate  certainty, 
at  least  six  months'  supply. 

The  widths  of  the  ore-streaks  heretofore  enumerated  refer  to  the  ends  of  the  present 
drifts,  and  may  be  expected  to  continue.  For  future  supplies  we  may  count  upon  the 
following : 

1st.  The  continuation  of  the  j)resent  Eichmond  ore-body,  the  largest  single  mass 
ever  found  on  the  hill.  This  body  dips  toward  the  company's  Lookout  ground, 
and  cannot  be  distant  from  the  dividing  lino  more  than  30  feet.  The  Lookout  is  au 
older  location  than  the  Eichmond,  or  any  otber  on  that  portion  of  the  hill.  The  Look- 
out shaft  is  now  down  80  feet,  and  is  being  hurried  forward  night  and  day.  We  can- 
not expect  to  reach  the  ore-level  inside  of  an  additional  80  feet. 

2d.  Ore-body  recently  struck  in  the  north  drift  from  the  maiu  shaft ;  samples  of  the 
streak  assayed  rich  in  lead,  $129  in  silver,  and  no  gold.  The  vein-matter,  at  a  depth 
of  170  feet  from  the  surface,  commences  12  feet  fi'om  the  bottom  of  the  shaft,  and  ex- 
tends a  distance  of  115  ftet,  and  not  yet  through.  We  are  daily  expecting  a  large 
body. 

od.  The  continuation  of  the  ore-body  struck  in  both  ends  of  the  tunnel. 

4th.  The  as  yet  undeveloped  wide  stretch  of  ground  from  the  Sentiuel  shaft  through 
the  Mammoth  ground  quite  to  the  Windsail  shaft,  the  whole  of  which  shows  on  the 
surface  a  very  large  iron  outcrop,  with  patches  of  ore. 

As  a  general  rule,  the  surface  ores  are  the  richer  in  lead.  As  depth  is  attained,  we 
find  a  general  diminution  iu  the  percentage  of  this  metal,  and  an  increase,  if  anything, 
in  the  amounts  of  the  precious  metals.  To  this,  however,  the  tuunel-body  and  that  in 
the  north  drift  from  main  shaft  are  plain  exceptions.  This  decrease  in  lead  would 
seem  to  indicate  the  future  necessity  of  milling  at  least  a  portion  of  the  ores  raised. 
At  the  beginning  of  the  present  year  the  ores  became  all  at  ouce  of  a  more  qnartzy 
character  ;  changed,  however,  iu  the  course  of  two  months  to  their  former  condition, 
and  the  same  may  possibly  take  place  with  our  present  deep  workings.  At  all  times 
we  have  had  and  shall  continue  to  have  some  ores  more  suitable  for  milling  than 
smelting. 

The  cost  of  hauling  ore  to  furnaces  is,  for  CO  tons  i)er  day,  $2  per  ton ;  for  any  amount 
above  that  quantity,  $1.87^. 

The  cost  of  mining  will  be  seen  in  the  re])orts  of  the  home  ofiSce.  The  superin- 
tendent does  not  receive  the  bills  of  suiixilies  for  the  mines,  of  which  the  accounts  are 
kept  in  San  Fraucisco. 
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From  January  1  to  September  30,  inclusive,  there  -was  raised  from  the  company's 
mines  a  gross  amount  of  14,985  tous,  1,315  pounds. 

The  smeltiug-works  of  the  Eureka  Consolidated  Miuing  Company  are  most  eligibly 
'situated  in  the  lower  portion  of  the  ravine,  wherein  is  built  the  town  of  Eureka. 
They  consist  of  three  old  and  two  new  furnaces,  one  blacksmith-shop,  with  two  forge- 
fires,  aud  a  complete  set  of  tools,  anvils,  &c.;two  boilers,  one  engine  of  40  horse-power, 
one  largest-size  Blake's  rock-breaker,  four  large  Sturtevaut  blowers,  which  supply  all 
the  furnaces  aud  both  forge-fires ;  also  a  complete  equipment  of  tools,  tanks,  trucks, 
shafting,  pipes,  pumps,  &e.,  for  the  thorough  working  of  the  ores. 

The  company  owns,  in  addition,  one  stone  office,  containing  apartments  for  superin- 
tendent, clerk,  aud  metallurgist;  assay  office,  and  adobe  addition  used  as  a  store-room  ; 
also  a  stable  on  the  opposite  side  of  the  ravine,  aud  away  from  the  furnace-fumes, 
with  stalls  for  five  horses. 

The  company  owns  likewise  a  fine  water-privilege,  which  is  housed  in,  from  whence 
the  water  is  conducted  underground  to  the  distributing-tanks  adjoining  the  works.  A 
small  earth  embankment  has  been  thrown  up  in  front  of  the  works  to  catch  the  surface 
water  from  all  the  other  furnaces  above  us,  which  water  flows  into  a  settling-tank, 
from  w^hich  a  6-iuch  i)ump  lifts  the  water  so  collected  into  the  general  distributing- 
tanks. 

The  capacity  of  the  furnaces  is,  Nos.  1  and  2,  (old  furnaces,)  16  to  18  tons  per  day 
each ;  No.  3,  (old  furnace,)  18  to  22  tous  per  day;  Nos.  4  and  5,  (new  furnaces,)  each  35 
to  45  tons  per  day  ;  No.  5  has  already  smelted  as  high  as  52  tons  in  twenty-four  hours, 
the  ore  having  been  particularly  favorable  ;  that  is,  for  all  five  furnaces,  120  to  148 
tons  x)er  day,  according  to  the  smeltability  of  the  ores  charged. 

Consumption  of  charcoal  per  ton,  dependent  upon,  first,  the  moisture,  and  second, 
the  i)ercentage  of  quartz  in  the  charges,  from  30  to  45  bushels  per  ton  of  ore — on  the 
average,  say,  35  bushels. 

The  costs  of  smelting  are  left  to  the  home  office,  for  the  same  reason  heretofore 
stated,  viz,  that  supplies,  tools,  castings,  &c.,  purchased  in  San  Francisco  do  not 
appear  upon  the  books  at  Eureka. 

Number  of  tous  reduced  from  January  1  to  September  30,  inclusive,  14,951  tons, 
1,315  pounds.  Number  of  tons  of  bullion  produced  during  the  same  interval,  2,550 
tous,  1,402  pounds.  Number  of  tons  of  ore  to  produce  one  ton  of  bullion  will  average, 
therefore,  very  nearly  5|.  Price  of  charcoal  has  varied  between  28  cents  and  30  cents 
per  bushel.  Price  of  wood,  $6  to  $6.25  per  cord.  Freight  on  bullion  to  Central  Pacific 
Railroad  has  varied  from  $12.50  to  $17  i^er  ton ;  is  now  fixed  by  contract  at  $13.75. 

In  all  smelting  operations  the  question  of  fuel  is  one  of  vital  importance,  the  cost  of  , 
charcoal  alone  consumed  in  the  company's  works  being  the  largest  single  item  of 
cxjtense  incurred  in  the  production  of  the  metal.  Already  the  nut  pine,  the  only  wood 
suitable  for  coaling,  has  been  cut  ofi:'  within  a  radius  of  ten  miles  of  Eureka.  With 
every  year  the  price  per  busbel  of  charcoal  must  increase,  and  in  view  of  the  probably 
increased  consumption  in  the  immediate  future,  your  superiutendent  has  tlie  honor 
respectfully  to  suggest  that  steps  be  taken  to  tost  the  feasibility  of  obtaining  coke 
from  some  of  the  miues  of  the  Kocky  Mountains. 

An  attempt  to  use  gas  coke  in  one  of  the  company's  furnaces  failed  for  the  reason 
that  the  blast  used  was  not  of  sufficient  force  to  penetrate  the  heavy  mass  of  compact 
coke  aud  ore.  To  enable  us  to  do  this,  there  will  be  required  a  powerful  engine  of 
upwards  of  100  horse-power,  and  a  double-cylinder  blast.  Experiments  on  a  small 
scale  have  shown  that  some  at  least  of  the  Eocky  Mountain  lignites  may  be  coked. 

Charcoal  now  costs  $40  per  ton.  Coke,  your  superiutendent  believes,  cau  be  made 
and  delivered  at  the  works  at  Etireka  for  $32  per  ton ;  the  smelting  power  of  coko 
compared  to  charcoal  is  as  8  to  5,  aud  therefore,  could  coke  be  employed,  tliere  will 
result  a  saving  to  the  company  of  over  one-third  of  the  present  outlay  for  fuel. 

This  question  may  possibly  be  left  in  abeyance  until  the  succeeding  spring  and  sum- 
mer, at  which  time  the  enhanced  price  of  charcoal  will  necessitate  its  solution. 

Wood  supply  is  of  minor  importance;  the  price  will  probably  rise  to  $7  per  cord. 

As  a  pendant  to  the  charcoal  ciuestion,  and  in  order  to  hold  in  check  the  grasping 
aspirations  of  the  coal-burners,  it  may  not  be  unadvisable  to  contemplate  the  possibil- 
ity of  erecting  a  mill  for  amalgamation. 

Should  the  ores  in  dejith  assume  a  slightly  increased  percentage  of  quartz,  it  Avould 
be  desirable  to  reduce  them  by  the  process  of  amalgamation;  and  iu  order  not  to  pro- 
ceed too  hastily,  a  few  tons  of  our  quartzy  ores  might  be  worked  iu  a  mill.  The  Met- 
ropolitan Mill,  within  a  few  yards  of  the  company's  works,  will  within  two  months  offer 
an  opportunity  to  definitely  test  the  question. 

The  superintendent  would  further  respectfully  suggest  that  he  be  authorized  to 
secure  the  refusal  for  the  company  of  two  additional  plots  of  mining  ground  on  Euby 
Hill,  adjoining  the  Lookout  on  the  north  and  west,  and  the  Triangle  on  the  south  and 
east. 

Very  respectfully,  your  obedient  servant, 

W.  S.  KEYES, 

Siqyerintcndmt 
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The  folloAviug  is  the  Secretary's  report: 

RECEIPTS. 

From  sales  Inuibor,  &c §146  85 

From  rent  of  scales 12  75 

From  exchange  ou  coin-drafts 1,923  62 

From  iiroceeds  2,038  tons  base  bullion  refined 619,275  67 

From  product  1,430  tons  base  bullion  at  retining--\vorks,  Newark,  New 

Jersey,  and  en  route ■ 504,800  00 


DISBURSEMENTS. 

For  construction  and  improvements  : 

Cost  of  furnace  No.  3 $7,268  61 

Cost  of  furnaces  Nos.  4  and  5 26,  523  53 

Cost  of  new  boiler,  &c.,  complete 2,  428  96 

Cost  of  rock-crusher 1, 866  50 

Cost  of  ODO  Excelsior  pumii  and  fittings,  all  complete 775  24 

Cost  of  buildings  and  other  improvements 6,  359  58 

Mine  account : 

For  labor 58,967  00 

For  hauling  ore  to  furnaces 35, 695  72 

For  candles  and  oil 2,061  27 

For  ]Kj\vder  and  fuse 1,111  87 

For  lumber  aud  timbers 5,284  21 

For  freight  on  supplies 686  57 

For  tools,  nails,  hardware,  rope,  &c 1,933  00 

For  blacksmithing 152  40 

For  coal  and  boras 64  43 

For  iron  and  steel 384  42 

For  chest  carpenters'  tools 50  00 

For  jiurchase  mules,  horses,  and  harness 534  75 

For  barley,  oats,  aud  hay 237  30 

For  surveys,  register's  fees,  &c 234  25 

For  incidentals 79  00 

Smelting  account : 

For  labor 112,841  55 

For  coal 255,761  50 

For  wood  and  coke 7,  016  95 

For  castings  and  foundery  work * ,  5,  087  23 

For  iron,  steel,  and  metal 3,  349  13 

For  hardware,  nails,  tools,  rope,  &c 3,  463  62 

For  oil  and  candles 879  18 

For  freight  ou  castings  aud  supplies 4, 379  09 

For  blacksmithing 3,091  13 

For  tinsmithing 1, 387  20 

For  sandstone  and  fire-brick 3,  830  53 

F(U'  hauling  slag  and  clay , 939  00 

For  lumber  and  poles 3, 485  67 

For  belting-lace,  leather,  and  packing 1,006  60 

For  lamps,  brooms,  &c 98  25 

For  galvanized  iron  and  gas-pipes 1,011  89 

For  horse  hire ,  214  22 

Fov  purchase  horse 240  00 

For  barley,  oats,  aud  hay 620  37 

For  cotton  drilling,  (cover  for  coal) 287  68 

For  chemicals  and  paiut 402  78 

For  incidentals,  repairs,  &g 297  65 

For  insurance 1,788  20 

General  expenses.  Eureka : 

For  salaries  superintelident  and  officers 8,  644  54 

For  books  and  stationery 291  75 

For  express  charges,  revenue-stamps,  newspapers,  franks,  &c.  1,411  41 

For  traveling  expenses  superintendent 143  50 


1,126,158  89 


$45, 222  42 


107,512  19 


411,479  47 
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For  barley,  oats,  bay,  and  borse  bire,  «&;c fil,  1^5  4'.? 

For  purchase  borse,  wagon,  and  barness 1,  272  00 

For  hardware,  buckets,  brooms,  incidentals,  &c 487  27 

For  assays  bullion  and  ore 85  00 

For  purchase  Oertling  assay  balance 250  00 

For  attorney's  fees 2, 270  00 

For  services  of  porter 276  00 

For  chemicals ■ 55  45 

For  x)rinting  and  advertising 283  50 

For  taxes - 1,043  84 

For  applications  United  States  patents 646  00 

For  notaries'  and  county  clerk's  fees 61  60 

For  surveys,  Tecorder's  fees,  &g 1, 262  65 

Expense,  San  Francisco : 

For  salary  of  officers  and  employes 4,  821  50 

For  office  rent 1,040  00 

For  books  and  stationery 535  59 

For  printing,  advertising,  franks,  newspapers,  &c 219  05 

For  services  of  porter 194  00 

For  traveling  expiinses  of  president,  «fcc 1, 796  00 

For  assays  of  bullion 201  75 

For  notaries'  fees,  revenue-stamps,  &c 257  60 

For  telegraphing,  incidentals,  &c 471  89 

For  express  charges 228  91 

For  coal  and  fuel 56  00 

For  report  on  mine  and  furnaces 1,  000  00 

For  gas-hxtnres  and  repairs  of  office  furniture  . . . , 48  75 

For  city  and  county  taxes 14  85 

Office  fixtures : 

For  San  Francisco  office — counter,  desk,  safe,  carpets,  &c..  540  00 

For  Eureka  office — safe,  counter,  desk,  &c 802  37 

Interest,  &c. : 
For  interest  ou  overdrafts,  &c 

Mining  properties : 
For  purchase  of  mining  ground 

Freight,  refining,  &c.: 
For  transportation  and  refining-cbarges  on  bullion 

Dividends : 
Nos.  1  to  5,  inclusive,  i)aid  to  stockl^plders 

Balance  of  net  earnings  over  all  expenditures 


$19,669  94 


10, 885  89 

1,342  37 

6, 120  85 

10,  489  42 
153,305  05 


225, 

500 

00 

996, 
130, 

027 
131 

60 
29 

1 

,126, 

158  89 

RECAPITULATION. 


Bfce'ipts  and  disbursements  from  July  7,  1870,  to  Sqyfcmher  30,  1871. 

Eeceipts  : 

For  sales  of  material $159  60 

For  exchange  on  coin-drafts 1,  923  62 

For  proceeds  of  2,038  tons  of  bullion  refined 619, 275  67 

For  value  of  1,420  tons  of  bullion  at  works,  Newark,  and  en  route 504, 800  00 

1, 126, 158  89 

Disbursements : 

For  construction  and  improvements S-l-J,  222  42 

For  mine  account    1*'^,  512  19 

For  smelting  account 411,479  47 

For  general  expense,  Eureka l^i  669  94 

For  expenses,  San  Francisco 10,  885  89 

For  office  fixtures l. 342  37 
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For  interest,  &c 86,120  85 

For  uiiuiug  properties 10,  489  42 

For  freight  aud  refiuiug-charges  on  bullion 158,  305  05 

For  dividends  paid  stoekliolders 225, 000  00 

990,  027  60 
Balance  of  net  earnings  over  expenditures 130, 131  29 

1, 12u, 158  89 

KESOXJP.CES  AXD  LIABILITIES. 

Resources : 

Inventory  of  supplies  at  Eureka $G,  483  87 

Cbarcoaf  on  haud 38,041  92 

W.  S.  Keyes,  superintendent 2, 744  36 

Sunilry  book  accounts 912  94 

1,430  tons  of  base  bullion 504,800  00 

552,  983  09 

Liabilities : 

Overdrafts $85,760  19 

Drafts  against  bullion  shipments 2'^4,  062  14 

Bills  payable 50,000  00 

(Superintendent's  drafts,  outstanding  and  not  presented 17,  820  HO 

Book  accounts,  (not  due) 682  88 

378, 326  01 
Net  resources,  September  30, 1871 174, 657  OS 

552, 983  09 

Cost  of  extracting  ores. 

Expense  of  extracting  and  hauling  to  furnaces  18,847  tons  of  ore  is ^107, 512  19 

Less  supplies  on  hand  per  inventory 3, 100  00 

104,412  19 
Or  $5.52  per  ton. 

Cost  of  smeliing  ores. 

Expense  of  smelting  18,825  tons  of  ore  is - 411,  479  47 

Less  coal  and  supplies  on  hand 42,  425  79 

369,053  68 
Or  $19.60  per  ton. 

Eighteen  thousand  eight  hundred  and  twenty-five  tons  of  ore  reduced,  produce  3,463 
tons  of  base  bullion,  or  5.75  tons  of  ore  produce  1  ton  of  bullion,  at  a  cost  of  $135.70. 

W.  W.  TRAYLOR, 

Secretary. 

Later  iu  tbe  year,  and  during-  the  first  months  of  1872,  the  company 
discovered  extraordinarily  large  and  valuable  bodies  of  ore  in  the  Lawtou 
tunnel.  My  correspondent  writes  in  regard  to  these  in  March  :  "  1  have 
just  visited  the  stopes  connected  with  the  Lawtou  tuunel,  aud  am  now 
lully  convinced  that  the  new  discoveries  are  indeed  immeuselj"  valuable 
and  extensive,  though  they  hardly  come  up  to  the  extravagant  estimate 
made  by  the  local  newspaper."  * 

Euby  Hill  is  a  spur  of  the  Diamond  Eange.  Its  general  trend  is 
north-northwest  to  south-southeast.  The  old  openings  of  the  Eureka 
Consolidated,  as  well  as  those  of  the  Eichmpnd  and  Tip-Top,  are  on  the 
western,  the  new  ones  on  the  eastern  slope.  The  strike  of  the  ore-body 
is  nearly  east  and  west,  and  its  dip  about  45  degrees  to  the  northeast. 
For  this  reason  ore  was  first  discovered  on  the  western  slope  of  the  hill, 

*  The  estimate  referred  to  was,  I  think,  something  like  §520,000,000  worth  of  ore  in 
sight. 

H.  Ex.  211 12 
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wliere  the  vein  crops  out.  The  main  or  Lawton  tunnel,  the  mouth  of 
which  is  toward  the  town,  (on  eastern  slope  of  hili,)  is  now  in  over  GOO 
feet,  and  passes  120  feet  to  the  north  of  the  Keyes  shaft,  between  it  and 
the  Windsail  shaft.  At  its  end  it  is  in  ore.  The  first  ore  was  met  with 
about  300  feet  from  the  mouth  of  the  tunnel  in  the  K  K  claim.  The 
shafts  mentioned  above  are  connected  by  galleries,  and  from  the  main 
tunnel  runs  a  short  side  tunnel  into  the  Sentinel  grounds.  The  main 
object  of  the  tunnel  is,  therefore,  to  transport  through  it  all  the  ores 
from  the  works  connected  with  the  two  shafts  named  and  from  the  Sen- 
tinel claim.  From  the  mouth  of  the  tunnel  the  ore  is  to  be  transported 
by  means  of  a  narrow-gauge  railroad,  which  is  to  run  along  the  Jackson 
grade  to  the  smelting- works.  On  the  back  trip  the  trains  are  to  bring 
wate'r  and  supplies  to  the  mines,  where  the  erection  of  liowerful  hoisting- 
works  is  contemplated  as  soon  as  stopes  are  opened  below  the  level  of 
the  tunnel. 

The  Keyes  shaft  is  now  175  feet  deep,  and  serves  as  the  main  hoisting- 
shaft  for  the  old  works.  These  are  to  the  largest  extent  in  a  broken 
quartzite  whicli  crops  out  below  the  Nugget  and  Savage,  on  the  western 
slope  of  the  hill,  and,  to  judge  from  its  dip,  can  only  be  reached  at 
greater  depth  on  the  eastern  slope.  The  so-called  cap-rock  of  the  ore- 
bed  is  limestone.  The  ore-body  itself,  though  it  exhibits  a  certain  regu- 
larity, is  neither  a  cross- vein  nor  a  contact- vein,  and  I  cannot  give  it 
any  better  name  than  that  of  ore-bed  or  zone.  Horses  of  a  broken  lime- 
stone, with  every  stratification,  are  frequently  met  with  ;  also  cavities 
with  splendid  druses  of  wulfeuite,  (molybdate  of  lead,)  calcspar,  arago- 
nite,  quartz,  and,  lately,  malachite  and  azurite.  The  approach  to  the 
vein-matter  is  first  distinguished  by  a  yellow  color  of  the  first  dense, 
afterwards  broken  limestone,  next  by  a  stronger  impreguation  of  pul- 
verulent brown  and  yellow  iron-ore  and  stripes  of  the  first.  Finally, 
the  ore-body  proper,  brown  iron-ore,  with  impregnations  and  bands  of 
mimetite,  carbonate  of  lead,  massicot,  or  lead-ocher,  &c.,  is  reached. 
While  on  the  western  slope,  besides  the  yellow  mimetite,  (Buckeye,) 
large  masses  of  solid  carbonate  of  lead,  with  the  so-called  "  black  car- 
bonate "  (which  is  probably  a  new  mineral)  and  little  galena,  (Champion,) 
were  found.  The  ores  encountered  on  the  eastern  slope  in  the  iron- 
stained  masses,  which  are  poorer  in  lead,  are  principally  highly  argen- 
tiferous galena  and  "  black  carbonate"  in  lumps  and  nests  of  often  over 
a  hundred-weight.*  For  this  reason  there  is  now  much  more  base  bul- 
lion produced  than  formerly.  Seven  tons  of  ore  produce  now  one  ton 
of  lead,  while  formerly  it  required  10  to  12  tons. 

The  Marcellina,  belonging  to  another  company,  has  only  spurs  from 
the  ore-body  of  the  Sentinel.  Opposite  the  Marcellina,  and  divided 
from  it  by  the  gulch,  is  the  Carson  mine,  and  adjacent  to  this  are  the 
mines  of  the  Pheiiix  and  Jackson  Companies.  The  latter  has  been 
prospecting  since  February,  1871,  but  has  so  far  found  no  ore.  The 
K  K  has  large  masses  of  ore  in  sight,  galena  and  "  black  carbonate."  It 
is  expected  that  this  claim  will  consolidate  with  the  Carson  and  other 
mines,  and,  with  the  furnaces  of  the  Buttercup  Company,  will  be  soon 
thrown  into  one  company,  to  be  incorporated  in  San  Francisco.  The 
time  for  redemption  of  its  property,  accorded  to  the  Buttercup  Com- 
pany, is  drawing  to  a  close.  The  Eureka  Consolidated  intends  to  tear 
down  during  the  next  summer  the  two  remnants  of  former  times,  fur- 
nace N'o.  1,  (built  under  Buel,)  and  No.  3,  (built  by  Liebeuau,)  and  to 

*  The  "  black  carbonate  "  above  referred  to  is  no  carbonate  at  all,  but  more  probably 
boulaugerite,  or  a  new  mineral  analogous  in  composition  and  origin  to  stetefeldtite.  I 
have  seen  no  analysis  as  yet. 
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replace  them  by  two  new  and  larger  furnaces,  so  that  the  capacity  of 
the  sinelting-works  will  then  be  200  tons  per  day.  No.  2  was  built  in 
December,  after  the  pattern  of  the  new  ones,  (see  article  on  "  Metal- 
lurgy" in  this  report,)  but  has  square  corners,  and  is  a  little  smaller. 
It  has  four  tuyeres,  of  3^  inches  mouth,  works  very  well,  and  smelts  30 
tons  per  day. 

At  the  Eiehmoud  smelting- works  they  are  still  building  energetically. 
These  works  will  undoubtedly  be  the  best  and  most  perfect  in  the  State, 
but  it  remains  to  be  seen  by  the  results  of  the  future  whether  these  very 
large  expenditures  are  justified. 

The  Phenix  smelting-works,  with  their  two  furnaces,  are  still  idle, 
because  the  machinery  for  the  hoisting- works  of  the  Adams  and  Farron 
mines  has  not  yet  arrived,  and  the  mines  can  therefore  not  be  worked. 

At  the  15-stamp  Lemon  Mill  (formerly  the  Metropolitan  of  Sherman- 
town)  Mr.  John  Howell  is  now  putting  up  a  White's  cylinder  roasting- 
furnace,  and  it  is  expected  that  the  mill  will  soon  be  in  working  order. 

Besides  the  Adams  Hill  Company  there  is  now  another  company 
located  on  Adams  Hill.  This  is  the  Star  Consolidated,  a  San  Francisco 
corporation,  which  has  bought  several  mines  on  the  quartz  belt  of  that 
hill.  They  have  beautiful  horn-silver  ores,  but  as  to  the  quantity  I 
am  not  informed.  All  the  signs  point  to  an  enormous  industrial 
increase  during  the  coming  year,  especially  if  capitalists  should  take  up 
the  Prospect  Hill  mines. 

The  Richmond  property  has  been  transferred  to  English  hands  during 
the  year,  and  the  new  company  is  still  building  on  it  very  extensive 
smefting- works.  The  product  of  this  property  during  the  year  appears 
in  the  appended  statement  of  the  product  of  the  district. 

The  monthly  product  of  the  Eureka  Consolidated  Company  during 
the  year  ending  December  31,  1871,  was  as  follows : 

Product  of  hultion. 


Month. 

Tons. 

Pounds. 

.T.inuarv     ..       .. .     ..     .       .. .   . . . 

152 
134 
244 
255 
177 
341 
520 
426 
297 
355 
264 
2 

273 

February 

1,092 

March 

1,155 

April 

1,983 

May 

560 

June  ...       .       ..         ..         .                                 ..... ... 

269 

July 

722 

August 

1,673 

September 

500 

October 

500 

November , 

250 

December .-     _. 

500 

Total 

3,172 

652 

The  average  contents  in  gold  and  silver  for  the  whole  yearly  product 
may  be  safely  set  down  as  $250  per  ton.  Adding  $100  per  ton  for  the 
lead,  we  have  a  gross  value  of  $1,110,314.10. 

Until  the  end  of  May  only  the  three  smallest  furnaces  were  alternately 
running,  (two  running  at  a  time,  while  one  was  being  repaired.)  Since 
then  four  have  been  working  at  a  time,  while  one  was  standing  idle. 
In  January,  1872,  the  consumption  of  the  Eureka  Consolidated  smelting- 
works,  with  four  furnaces  running,  was  142  tons  of  ore  and  4,000  bushels 
of  coal  per  day.    The  production  was  about  15  tons  of  base  bullion, 
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contaiuing  $230  iu  gold  and  silver.  The  ores  were  then  rather  poor  in 
lead  and  the  precious  metals. 

The  quantity  shipped  in  December  was  so  small,  because  all  the  fur- 
naces, except  No.  4,  were  blown  out  in  November,  and  No.  4  on  De- 
cember 2.  This  was  done  on  account  of  a  strike  of  the  teamsters, 
whose  contract  had  expired,  and  v/ho  refused  to  haul  more  ore  at  the 
old  prices.  I  am  not  informed  how  this  diliiculty  has  been  overcome, 
but  at  latest  accounts  smelting  was  again  going  on. 

The  following  is  the  total  production  of  Eureka,  as  transmitted  tome 
by  Mr.  O.  H.  Hahn,  M.  E.,  my  correspondent  at  that  place : 


1^  <u 


is 


Names  of  companies. 


Bullion  sliipped. 


Gross  value,  (gold, 
silver,  and  lead.) 


5 
1 
1 
2 
2 
1 
1 

19 


Eureka  Consolidated  Company . 
tKicbmond  Mining  Company ... 

Phcnix  Mining  Company..' 

Jackson  Mining  Company 

t Buttercup  Mining  Company 

Koblin  Smelting  Company 

Tilton  Smelting- Works 


Tons. 
3,172 
1,012 

212 
5I)() 
450 


Lhs. 
052 


$1, 


,488 
934 


110,314  10 
3.04,  038  23 
71,278  08 
77,  550  45 
20ct,  C58  00 
213,  750  00 


5,  CU5 


1,  074 


2,  035,  586  86 


Note. — The  number  of  ton.s  sliipped  by  tbo  companies  marked  (t)  is  estimated. 

In  explanation  of  the  higli  value  of  the  bullion  shipped  by  the  Eoslin 
Company,  I  should  say  that  Mr.  J.  M.  Eobertsou,  the  mai;ager,  gives  the 
following  values  per  ton  of  bullion  and  the  amount  shipped  during  the 
total  running  time  of  six  months,  in  1871 : 

Amount  shipped 450  tons. 

Average  value  per  ton  in  silver f 2.50  00 

Average  value  per  ton  iu  gold 125  00 

Average  value  per  ton  in  lead SO  00 

Total  value  per  ton* 465  00 

For  a  detailed  description  of  the  mines  belonging  to  the  companies 
besides  the  Eureka,  I  have  no  data  on  hand  at  present,  but  I  may  say 
that  all  the  base-metal  mines  in  the  district  have  nearly  the  same 
characteristics,  and  vary  less  in  the  classes  of  ores  occurring  in  them,  or 
the  mode  of  occurrence,  than  in  the  size  of  the  ore-bodies.  Notes  on 
this  subject  will  be  found  in  a  subsequent  chapter  on  the  smelting  of 
argentiferous  lead-ores  iu  Nevada,  Utah,  and  Montana. 

Mineral  Hill  district  has  been  the  scene  of  much  activity  during  the 
year.  The  Mineral  Hill  Silver  Mining  Company,  limited,  an  English 
corporation,  has  invested  largely  in  the  mines  of  the  district,  and  owns 
the  principal  works.  The  mine's  lie  in  limestone,  and  are  not  on  veins, 
but  on  irregular  deposits,  some  of  which  are  very  large.  These  ore- 
deposits  are,  however,  principally  situated  on  a  well-marked  ore-chan- 
nel, which  is  about  300  feet  wide.  On  this  are  situated  the  Giant,  Eim- 
Eock,  and  Live  Yankee,  claims  iu  which  there  seems  to  be  a  continuous 
body  of  ore  of  from  22  to  30  feet  iu  width.  The  greatest  depth  reached 
in  tlie  Giant  in  the  fall  was  120  feet.  The  ores  contani  a  considerable 
amount  of  base  metals.     They  consist  of  argentiferous  galena,  anti- 


*  Silver  and  gold  are  here  calculated  at  full  value,  and  lead  at  the  price  obtained 
in  San  Francisco.  Selby  &  Co.  have  paid,  generally,  $1.15  per  ounce  for  silver, 
and  90  per  cent,  of  the  assay  value  of  the  gold. 
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monialores,  oxidized  copper-ores,  cerargyrite,  (chloride  of  silver,)  mei)di- 
Ijite,  sulphide  of  silver,  &c.  But  only  ou  the  western  side  of  the  hill  the 
ore  is  sufficiently  lead-bearing  to  make  reduction  by  smelting  desirable. 
So  far  this  has  not  been  done.  The  ores  of  the  upper  mines  are  beue- 
liciated  by  a  preparatory  chloridizing,  roasting,  and  amalgamation.  The 
English  company  has  a  lo-stamp  mill  and  a  22-ton  Stetefeldt  furnace. 
The  working  results  are  reported  to  be  92  per  cent,  of  the  assay  value, 
and  the  average  fineness  of  the  bullion  0.750.  The  same  company  com- 
menced in  the  fall  to  build  another  mill  with  20  stamps,  a  second  Stete- 
feldt iui-nace,  and  all  the  late  improvements.  After  the  completion  of 
this  mill  the  company's  works  will  have  35  stamps,  18  pans,  2  roasting- 
furnaces,  and  a  capacity  of  50  tons  per  day. 

The  total  production  of  Mineral  Hill  district  for  1871  is  given  by  Mr. 
Valentine,  of  Wells,  Fargo  &  Co.,  as  $701,014. 

I  am  indebted  to  Mr,  S.  O.  Clifford,  the  county  assessor  of  Lander 
County,  for  the  following  statement  of  the  bullion  product,  reported  to 
him,  of  the  mines  during  1870  and  1871.  The  amounts  given  for  the  first 
two  quarters  of  1870  exceed  those  given  in  my  last  report,  and  the 
cause  of  the  discrepancy  is  the  fact  that  in  last  year's  report  many 
small  mines  were  not  included.  The  total  product  for  two  years,  of 
Lander  County,  as  here  given,  is  not  as  large  as  the  total  of  shipments 
from  Lander  County  during  1871  alone.  The  assessor  says  in  his  letter 
that  his  returns  are  only  from  two  districts,  Eeese  River  and  Eureka, 
while  there  are  a  number  of  others  in  the  county,  the  most  important 
of  which  is  Mineral  Hill;  but  even  adding  this  would  not  make  good 
the  discrepancy.     For  comparison,  I  insert  here  both  statements : 


Bullion  statement  of  Lander  County^  Nevada,  for  the  years  1870  and  1871. 


Quarter  ending 
ending 
ending 
ending 
ending 
ending 
ending- 
ending 


Quarter 
Quarter 
Quarter 
Quarter 
Quarter 
Quarter 
Quarter 


March  31,  1870.... 

June  30,  1670 

September  30,  1870 
December  31,  1870. 

March  31,  1871 

June  30,  1871 

September  30,  1871 
December  31,  1871. 


No.  tons 
of  ore. 


1,457 
2,  390 
3,203 
4,  858 
6,341 
8,716 
10, 762 
10',  174 


Pounds, 


1,230 
396 
1,700 
1, 166 
402 
1,  429 
1,  368 
i,616 


Gross  yield. 


^228, 
119, 
360, 
407, 
419, 
424, 
639, 
615, 


896  83 
681  63 
709  26 
755  43 
477  81 
204  56 
455  30 
276  24 


3,215,457  06 


S.  O.  CLIFFORD, 

County  Assessor. 

Statement  of  hullion  sliipments  from  Lander  County  during  the  year  1871, 
as  reported  by  the  general  superintendent  of  Wells,  Fargo  &  Co.,  in 
San  Francisco. 

From  Austin ii!;965,  536  17 

From  Eureka 2,173,105  56 

From  Mineral  Hill 701,014  00 

3,  839, 655  73 


In  former  rei)orts  I  have  explained  why  the  returns  of  the  miue- 
owners  to  the  county  assessors  are,  in  nearly  all  cases,  far  below  the 
actual  values  of  the  ores  extracted,  and  in  last  year's  statements  a  cer- 
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taiu  class  of  ores  is  not  reported  afc  all,  as  of  too  low  grade,  accordiug 
to  the  new  law,  to  be  subject  to  taxation. 

NYE   COUNTY. 

I  have  no  returns  from  this  county  of  an  exact  and  detailed  charac- 
ter, the  reason  being  that  the  very  estimable  and  courteous  citizens  who 
promised  to  furnish  them  have  not  kept  that  promise.  I  can,  therefore, 
ouly  say  in  general  terms  that  the  Belmont  and  Mammoth  districts  in 
this  county  have  maintained  some  production,  the  principal  (or  onlyf) 
mills  running  being  the  Canfield  Mill  at  Belmont  and  the  Ellsworth  at 
Mammoth.  The  shipments  from  Belmont  amounted  to  $268,903.  Tlie 
principal  producing  mine  was  the  El  Dorado  South,  which  has  been  de- 
scribed in  former  reports.  It  is  rumored  that  this  very  valuable  mine 
has  been  sold  to  a  San  Francisco  company.  The  incline  is  reported  to 
be  now  375  feet  deep,  with  levels  100  aud80feet,respecUvely,  both  ways 
on  the  vein.  The  vein  is  from  4  to  12  feet  wide,  and  has  thus  far  pro- 
duced about  $400,000,  the  ores  worked  having  yielded,  it  is  s:dd,  an 
average  of  $150  per  ton.  This  high  average  indicates  that  only  hrst- 
class  ores  have  been  worked. 

The  Arizona  mine,  which  is  said  to  have  been  consolidated  in  one 
I)roperty  with  the  El  Dorado  South,  is  opened  to  a  depth  of  about  200 
feet  by  a  tunnel,  and  about  200  feet  of  drilts  on  the  tunnel  level.  It 
is  said  that  a  ledge  of  high-grade  ore,  2J  to  G  feet  thick,  is  developed 
throughout  this  •distance.  The  ore  worked  has  averaged,  according  to 
report,  $275  per  ton. 

Another  very  promising  mine  at  Belmont  is  the  Monitor,  which,  ac- 
cordiug to  the  Eeese  River  Eeveille  of  March  4,  1872,  had  yielded,  since 
June,  1871,  240  tons  of  rock,  averaging  $503,  or  a  total  of  $120,732. 

At  Mammoth  there  is  beginning  to  be  a  revival  of  activity,  partly  due 
to  the  starting  of  the  Ellsworth  Mill.  The  following  account  is  from 
the  Eeese  Eiver  Eeveille  of  February  27,  1872  : 

This  mill  was  completed  last  summer  by  a  compauy  organized  at  Bridgeport,  Counecti- 
cut  aud  is  rimuing  exclusively  ou  custom  ore.  It  has  ten  stamps  aud  a  Steteleld  t  f uru ace,  is 
under  the  supervision  of  Mr.  Kustel,  the  well- known  assayer,  Mr.  F.  W.  Smith  being 
general  agent.  They  have  adopted  the  Manhattan  Company's  schedule  of  prices, 
and  give  complete  satisfaction  to  their  customers.  Their  sources  of  ore-supply  are 
lone,  ten  miles  distant,  Belmont,  eighty  miles,  and  San  Antonio,  sixty  miles.  No  min- 
ing worth  mentioning  is  being  done  at  Mammoth.  The  cost  of  hauling  from  these 
various  places  is,  from  lone  from  $5  to  ${3  per  ton,  aud  from  Belmont  and  San  Antonio  ipoO 
per  ton.  During  the  past  few  mouths  some  40  tons  of  ore  from  tlie  Liberty  and  Potomac 
mines  of  San  Antonio  liave  been  worked  at  Mammoth.  JMr.  Roberts  does  not  know  the 
exact  yield,  but  it  was  quite  satisfactory.  From  Belmont  the  Monitor  aud  Arizona  mines 
have  s'eut  several  lots;  the  last,  consisting  of  3(5^  tons  of  Monitor  ore,  yielded  at  the  rate 
of  §462.17  per  ton. 

The  camp  of  lone,  ten  miles  distant,  is,  however,  tlie  principal  source  from  which 
the  mill  must  obtain  its  ore.  This  is  au  old  camp,  and  has  passed  through  many  vicis- 
situdes. It  has  had  many  ups  and  downs,  at  one  time  promising  to  be  a  leading  district, 
aud  anon  all  but  deserted.  Two  mills  have  been  erected  there,  but  for  causes  too 
Humerous  to  mention  here  they  did  not  prosper.  They  were  first  closed  and  then  dis- 
mantled, and  it  did  look  for- sometime  as  if  lone  bad  yielded  up  the  ghost.  There  are 
good  mines  there,  however,  as  we  kuoAv  of  our  own  knowledge,  having  done  some 
prospecting  there  ourselves  in  early  times.  They  are  small,  averaging  in  the  neigh- 
borhood oi^'  one  foot  iu  thickness,  but  sufiiciently  rich  to  pay  well.  Mr.  Roberts  tells 
us  that  the  satisfactory  returns  given  by  the  Ellsworth  Mil!  have  infused  new  life  to 
the  place,  aud  that  owners  of  mines  are  returning  to  work  th(".u.  The  principal  mines 
upon  which  work  has  been  resumed  are  the  Indianapolis,  Shoo  Fly,  Pleiades,  and 
Stonewall.  The  iirst  of  these  is  down  280  feet,  and  works  26  men,  pruicipally  on  dead 
work'.  They  take  out  about  three  tons  of  ore  per  day,  which  pays  all  expenses  and  a 
little  over.  'The  amount  of  ore  now  on  the  various  dumps  and  at  the  mill  ready  for  re- 
(hictiou  is  not  less  than  400  tons.  Tliis  looks  encouraging,  and  we  hojie  that  the  miue- 
owuers  of  lone  will  show  a  reasonable  degree  of  enterprise,  aud  not  allow  the  mill  at 
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Mammoth  to  want  for  ore,  for  they  cannot  aiforcT  many  more  faihires.  The  little  town 
is  lookint?  quite  lively  ;  it  lias  two  saloons,  two  billiard-tables,  one  store,  one  restaurant, 
one  livery-stable,  all  doing  a  good  business,  and  it  only  rests  with  themselves  to  make  it 
as  prosperous  as  it  was  in  18134  and  1865. 

The  jNEaubattan  Mill  at  Austiu  has  worked  a  good  deal  of  the  Nye 
County  ores  during  the  year.  This  is  one  reason  of  the  high  yield  per 
ton.     Only  very  rich  ores  would  pay  for  transportation  to  Austin. 

Lida  Vallci/  district. — This  district  has  attracted  some  attention 
during  the  latter  part  of  the  year,  especially  in  Austin,  which  seems  to 
have  been  the  source  of  supplies  for  the  new  camp.  The  Eeese  River 
Reveille  of  March  4,  1872,  contains  the  following  correspondence  from 
that  point : 

Lida  Valley  mining  district  was  organized  on  the  28th  of  last  August.  It  embraces 
an  area  of  one  hundred  square  miles,  with  Scott's  Springs  as  the  center.  This  is  the  most 
prominent  and  aiibrds  the  greatest  amount  of  water  of  a  series  of  springs  in  the  eastern 
part  of  a  small  basin  lying  between  the  Palmetto  range  of  mountains  on  the  north  and 
west,  and  Mount  McGruder  on  the  south  and  east.  The  valley  was  christened  "  Alida" 
by  Colonel  D.  E.  Buel,  some  eight  j-ears  ago,  when  on  his  memorable  trip  through  the 
Death  Valley  countiy  in  search  of  the  mystical  "Breyfogle"  lode,  but  either  from  a 
corruiitiou  of  the  word  or  by  common  usage  the  district  is  known  as  "Lida." 

Eicli  mines  were  known  to  exist  here  before  the  organization  of  the  district,  and  sub- 
sequent developments  have  proven  their  value  beyond  a  peradveuture.  Since  about 
the  first  of  last  December  Messrs.  Hiskcy  and  Wallcer  have  imrchased  from  Alessrs. 
Scott,  Black  &  Co.  their  water-right  and  mill-sites,  together  with  the  Cinderella  mine, 
and  at  once  commenced  active  operatious  for  the  development  of  the  ledges  and  the 
improvement  of  their  property  generally. 

There  are  now  about  thirty  persons  in  the  district,  and  thirty-two  claims  on  record. 
The  mineral  bearing  belt  is.abont  one-fourth  of  a  mile  in  width,  and  extends  from  the 
valley  between  Mount  McGruder  and  Gold  Mountain  on  the  east  to  and  including  Pal- 
metto district  on  the  west,  a  distance  of  fifteen  miles.  The  country-rock  or  formation 
is  diversified  by  slate,  limestone,  porphyry,  and  granite.  The  ledges  run  in  an  easterly 
aud  westerly  direction,  and  the  ore  is  chielly  chloride  with  galena  as  the  principal  base 
metal.  As  to  the  value  of  the  ore,  I  am  not  yet  prepared  to  speak  advisedly  in  general 
terms.  Messrs.  Hiskey  and  Walker  are  shipping  ore  to  their  mill  at  Deep  Springs, 
Esmeralda  County,  for  reduction,  the  result  of  which  I  will  give  you  when  known.  A  lot 
of  ore  from  the  Cinderella  mine,  recently  worked  at  Columbus,  yielded  a  fraction  over 
$500  per  ton.     Other  mines  of  recent  discovery  "  rank"  that  ore  by  100  per  cent. 

The  editor  of  the  above  paper,  to  whom  several  specimens  from  the 
new  mines  were  sent,  says  the  ores  are  similar  to  the  rich  green-stained 
decomposed  surface  ores  of  some  of  the  mines  on  Lander  Hill,  and  pre- 
dicts that  the  Lida  Valley  mines  will  receive  wider  attention  during  the 
present  year. 

WHITE   PINE   COUNTY. 

I  am  indebted  to  Mr.  A.  J.  Brown  of  Treasure  City  for  a  report  on 
White  Pine  district.  His  notes,  together  with  other  information  re- 
ceived during  the  year,  are  embodied  in  the  following  pages : 

Operations  in  the  free-metal  mines  have,  on  the  whole,  been  vigor- 
ously prosecuted.  But  nothing  has  been  done  during  the  year  in  the 
smelting  line  except  twelve  days'  run  of  the  Alsop  furnace,  and  there 
are  no  indications  that  smelting  w^ill  be  resumed  prior  to  the  advent  of 
the  Eastern  Nevada  narrow-gauge  railroad.  The  prospects  for  the 
early  building  of  that  road  are  not  flattering.  Some  mining  property 
has  been  sold  to  English  companies  during  the  year ;  but  it  is  well  known 
that  but  little  money  has  really  changed  hands ;  not  more  than  $00,000 
in  this  district  can  really  be  traced.  The  vendors  of  property  generally 
receive  the  major  part  of  the  payment  in  paid-up  shares  of  the  company. 
The  properties  belonging  to  London  companies  are  the  East  Sheboygan, 
Ward  Beecher  South,  Earl,  North  Aurora,  South  Aurora,  Eberhardt, 
Idaho,  and  Great  Western. 
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The  prospects  of  tlie  district  appear  to  be  slowly  but  surely  improv- 
iug.  Most  of  tlie  miners  are  begiuuing  to  realize  that  the  "  spar-vein" 
is  the  guide-board  that  points  to  deeper  bodies  of  ore  if  any  exist,  and 
of  that  there  can  be  but  little  doubt,  for  the  formations  to  the  west  of 
TreasureHill,  including  White  Pine  Mountain,  comprising  granite,  Silu- 
rian, and  Devonian  rocks,  all  contain  mineral-bearing  veins.  For  most  of 
the  information  in  regard  to  the  "sx)ar-vein"  Mr.  Brown  acknowledges 
his  indebtedness  to  Mr.  D.  H.  Barker,  civil  engineer  and  surveyor,  who 
has  made  several  maps  of  the  vein  and  accompanying  ore-deposits.  In 
the  description  of  the  mines  the  words  "vein,"  "•  deposit,"  and  "ore- 
channel"  are  indiscriminately  used  for  the  same  thing. 

The  most  important  mining  operations  in  White  Pine  district  during 
the  past  year  have  been  mainly  carried  on  along  the  supposed  north 
and  south  "  ore-channel,"  extending  through  Treasure  Hill,  from  the 
Mammoth  and  East  Sheboygan  mines  *at  the  extreme  north  end,  to  the 
Mazeppa  at  the  extreme  south  end  of  the  hill.  Early  in  the  year  a 
large  vein  of  calc  spar  was  discovered  formini^  the  western  or  foot-wall 
of  the  South  Aurora,  Ward  Beecher,  and  some  of  the  other  important 
mines  on  the  east  side  of  Main  sti'eet.  Treasure  City.  Later  exi)lora- 
tions  have  established  itscontinaity  along  the  whole  length  of  the  hill 
from  the  O.  H.  Treasure  mine  to  the  South  Aurora.  At  the  south  end 
of  the  last-named  mine  an  apparent  break  occurs  in  the  vein,  but  it 
makes  its  appearance  agaiu  near  the  north  wall  on  the  west  side  of  the 
Eberhardt,  and  continues  thence  south  along  the  ridge  nearly  to  the 
Mazeppa  mine.  This  spar- vein  in  itself  may  possibly  be  of  little  or  no 
imijortance  as  a  mineral-bearing  one,  but  taken  in  connection  with  the 
character  of  the  ore-bodies  existing  along  the  eastern  side  of  its  course, 
it  is  important,  and  worthy  of  a  careful  description.  This  spar  has  a 
general  north  and  south  course,  and  dips  to  the  east  at  an  angle  varying 
from  33  degrees  near  the  surface  to  38  degrees  in  the  deepest  workings. 
As  might  be  expected,  it  is  often  faulted,  and  generally  from  east  to 
west.  It  does  not  correspond  with  the  strike  and  dip  of  the  country- 
rock,  its  dip  being  at  an  angle  of  G5  degrees.  Its  structure  is  banded, 
i.  e.,  it  is  made  up  of  narrow  bands  or  layers  running  parallel  to  the 
walls.  In  thickness,  it  varies  from  10  to  10  feet.  Although  there  are 
numerous  masses  and  veins  of  spar  in  the  district,  none  of  them  bear 
any  resemblance  to  the  one  described.  They  are  generally  limited  in 
extent  to  a  few  hundred  feet  at  most,  lie  mostly  liat,  and  correspond 
with  the  dip  and  strike  of  the  country-rock,  while  the  one  forming  the 
foot- wall  of  the  "main-ore  channel"  is  persistent  in  its  course  for  a 
known  length  of  nearly  two  miles,  and  does  not  coincide  with  the  strata 
of  the  country-rock,  which  it  cuts,  on  the  contrary,  all  along  its  course. 
The  mines  along  its  eastern  side,  although  partaking  of  the  irregular 
deposit  character  common  to  limestone  formations,  form  an  almost  cou- 
tiuuons  "  ore-channel,"  and  all,  with  the  exception  of  the  South  Aurora, 
are  proving  persistent  in  depth.  Those  lying  oif  the  west  side  were 
merel^^  superficial  horizontal  deposits,  corresponding  with  certain  lime- 
stone strata.  Belonging  to  these  superficial  deposits  are  the  mines  on 
Chloride,  Bromide,  and  the  other  flats  on  the  west  side  of  Main  street, 
which  have  been  mainly  exhausted  and  abandoned.  A  number  of  east 
and  west  vertical  fissures  appear  to  cross  the  main  north  and  south 
"ore-channel"  at  right  angles,  and,  although  themselves  i)oor  in  min- 
eral, they  seem  to  have  wonderfully  enriched  the  main  channel  at  the 
points  of  intersection.  Of  these  east  and  west  fissures,  two  are  well 
known,  and  have  often  been  described,  viz,  the  Eberhardt  and  (]ali- 
furnia.     Another  is  fciund  800  feet  south  of  the  Eberhardt,  crossing  Irom 
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the  Grant  and  Colfiix,  through  the  Eureka  aud  Indianapolis  mines,  and 
developing  in  the  last-named  mine  an  immense  body  of  low-grade  ore. 
Another  smaller  one,  400  feet  still  farther  south,  passes  through  the 
El  Dorado  mine.  But  perhaps  the  ujost  important  and  most  produc- 
tive is  that  crossing  the  Ward  Beecher,  and  forming,  with  the  main 
vein  the  massive  bodies  of  rich  ore  developed  in  that  mine. 

2Iincs  east  of  the  spar-vein. — Commencing  at  the  north  end  of  Treas- 
ure Hill,  the  first  of  the  important  mines  situated  on  or  near  the 
main  ore-channel  is  the  Mammoth.  During  the  first  two  years  fol- 
lowing the  discovery  of  the  district,  extensive  explorations  were 
made  on  this  mine,  and  something  like  100,000  were  expended  without 
discovering  any  bodies  of  ore  extensive  enough  to  reward  the  owners  for 
their  time  and  expense;  but  during  the  present  summer  work,  was  com- 
menced on  the  large  croppings  situated  600  feet  north  of  the  old  works, 
and  an  extensive  body  of  good  ore  has  been  developed.  This  ore-body, 
as  exposed  in  the  different  works,  is  10  feet  in  thickness  and  300  feet  in 
length.  The  deepest  shaft  is  in  good  ore  at  a  depth  of  50  feet  from  the 
surface.  The  vein  courses  east  and  west,  and  dips  to  the  north  at  an 
angle  of  50  degrees  to  the  i)lane  of  the  horizon.  The  hanging- wall  is 
arenaceous  shale,  and  appears  to  be  smooth  and  well  defined.  The  foot- 
wall  is  the  ordinary  lime  stone  of  Treasure  Hill,  and  is  not  defined,  but 
gradually  blends  with,  the  quartz  of  the  vein.  Two  hundred  aud  fifty 
tons  of  ore  are  on  the  dump. 

The  Miner's  Dream  is  situated  about  500  feet  east  of  the  new  works 
on  the  Mammoth,  and  is  probably  a  part  of  the  same  vein  or  ore-chan- 
nel. It  uas  accidentally  discovered  by  the  superintendent  of  the  Mam- 
moth on  the  IGth  of  October  of  the  present  year.  He  was  on  his  way  to 
Hamilton,  when  he  noticed  a  bunch  of  quartz,  a  piece  of  which  he  broke 
oft"  aud  had  assayed:  The  result  was  $109  per  ton  in  silver.  The 
ledge,  as  exposed  in  an  open  cut,  is  eight  feet  thick.  Some  very  rich  rock 
has  been  mined,  but  the  explorations  are  quite  limited,  and  the  unfavor- 
able weather  will  be  likely  to  i)revent  developments  during  the  winter. 
The  vein  has  the  same  ca.sings  as  the  last. 

The  East  Sheboygan,  situated  immediately  east  of  the  Mammoth  old 
works,  was  located  early  in  1809.  Considerable  work  was  done  at  the 
time,  and  some  of  the  ore  was  worked  with  t\iir  results.  But  the  owners 
were  not  able  to  develop  the  property,  and  it  has  lain  idle  until  the 
present  summer.  It  iis  now  the  property  of  an  English  company,  with 
head-quarters  in  Loudon.  Since  the  1st  of  September  explorations  have 
been  vigorously  i^rosecuted,  and  with  the  most  satisfactory  results. 
Several  shafts  have  been  sunk  on  the  course  of  the  vein,  and  are  con- 
nected with  each  other  by  drifts,  thereby  exposing  a  body  of  ore  at  an 
average  depth  of  50  feet  from  the  surface,  300  feet  in  length,  and  10  feet 
in  thickness.  Specimens  of  ore  taken  fioni  the  present  depth  are  almost 
solid  coin-silver ;  but  the  average  mill  value  of  all  that  has  been  ex- 
tracted to  the  present  depth  does  not  exceed  $35  ])er  ton.  The  quality 
of  the  ore  has  so  far  appeared  to  im})iove  with  the  increase  of  depth, 
and  the  mine  bids  fair  to  become  one  of  the  best  properties  in  the  dis- 
drict.  The  vein  has  a  north  and  south  coarse,  and  dips  to  the  east  afc 
an  angle  of  30  degrees.  Like  the  two  last  named,  it  is  a  contact-vein,  with 
a  hanging-wall  of  slate  and  a  foot-wall  of  limestone.  The  vein  is  well 
defined,  both  walls  being  smooth  and  well  marked.  Fifty  tons  of 
selected  ore,  recently  worked,  gave  an  assay  value  of  $78  per  ton.  Two 
hundred  and  fifty  tons  of  second-class,  worth  from  $25  to  $30  per  ton, 
are  on  the  dump.  This  mine  is  most  conveniently  situated  for  cheap 
working.     A  mill,  situated  100  yards  below  the  present  works,  can 
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receive  a  full  supply  of  water  from  the  pipes  of  the  White  Pine  Water 
Compauy  at  a  trifling  expense,  and  the  ore  can  be  dumped  from  the 
mine  directly  on  the  battery -floor,  if  necessary,  by  means  of  a  chute, 
thereby  saving  the  expense  of  transportation  by  teams,  which  usually 
costs  from  $3  to  $5  per  ton. 

0.  H.  Treasure. — This  mine  was  the  first  discovered  on  Treasure  Hill, 
and  has  been  so  often  described  that  its  locality  is  too  well  known  to 
require  any  further  description  in  these  pages.  During  the  first  two 
years  that  it  was  mined  it  was  generally  supposed,  from  its  location  at 
the  point  of  conhxct  of  the  lime  and  shale,  to  be  a  contact-vein  i)itching 
to  the  west,  but  the  explorations  of  the  past  year  have  disproved  the 
theory.  It  is  now  known  to  dip  to  the  east  at  an  angle  of  38  degrees, 
thus  corresponding  in  dip  and  course  with  all  the  mines  situated  on  the 
main  north  and  south  ore-channel.  The  greatest  depth  attained  at  the 
X)resent  writing  is  IGO  feet  from  the  surface.  At  that  depth  the  vein  is 
found  to  be  from  10  to  30  feet  in  thickness.  It  contains  low-grade  mill- 
ing ore,  which  is  very  much  mixed  with  lime  and  spar,  and  requires" 
careful  sorting.  A  tunnel  is  projected  and  is  already  driven  in  5(>  feet. 
It  starts  from  the  O'Neil  grade  on  the  east  slo])e  of  Treasure  Hill,  and 
will  eventually  explore  the  mine  to  a  perpendicular  depth  of  500  feet 
below  the  croppings.  The  distance  to  be  run  will  be  something  less 
than  400  feet,  as  the  east  slope  of  the  hill  is  very  precipitous.  The 
l)robability  is  that,  on  this  account,  much  of  the  deeper  explorations 
along  this  channel  will  eventually  be  carried  on  by  means  of  tunnels. 
The  prospects  of  this  mine  have  materially  improved  during  the  past  year. 
We  find  the  returns  for  the  first  quarter  to  amount  to  only  04  tons,  and 
the  gross  yield  to  $1,310.72,  Vvhile  those  for  the  quarter  ending  Septem- 
ber 30  are  1,102  tons,  giving  a  gross  yield  of  $48,540.  The  company  have 
purchased  the  Big  Smoky  mill,  and  have  thorougWy  overhauled  it  pre- 
paratory to  working  the  ore  from  the  mine. 

Sdver  Wave  is  the  next  mine  south  of  the  last  named.  It  has  been 
explored  to  a  depth  of  170  feet  from  the  surface.  The  vein  of  ore  is 
very  large,  but  generally  too  poor  to  pay.  Some  small  bodies  of  good 
ore  have  been  encountered,  but  not  enough  to  cover  the  expense  of  ex- 
ploration. The  future  of  the  mine  is  not  encouraging.  The  vein  has 
the  usual  north  and  south  course,  and  dips  to  the  east  at  the  same  angle 
as  the  last,  of  which  it  is  a  known  continuation.  Two  hundred  and 
ninety-nine  tons  of  ore  have  been  extracted  and  milled  during  the  j^res- 
ent  year,  giving  a  gross  yield  of  $10,831.03. 

The  Edgar,  situated  500  feet  south  of  the  last-named  mine,  was  pros- 
pected during  1870,  by  a  perpendicular  shaft,  to  a  depth  of  140  feet,  and 
by  a  drift  run  in  30  feet  east  from  the  100-foot  level.  Nothing  was  found, 
however,  to  encourage  further  expense,  but  the  developments  elsewhere 
along  that  line  during  the  past  year  induced  some  ])arties  to  lease  the 
X^roperty.  They  went  to  work  some  time  in  September,  and  have  contin- 
ued the  100  foot-level  40  feet  further  east.  At  a  distance  of  40  feet  from 
the  shaft  they  encountered  a  large  body  of  excellent  ore,  through  which 
they  have  continued  the  drift  30  feet  without  finding  the  end  in  that  direc- 
tion. The  ore,  as  taken  from  the  mine,  yields  $50  per  ton.  The  present  yield 
is  10  tons  per  day,  which  can,  without  doubt,  be  increased  to  50  tons 
X^er  day  when  the  mine  is  properly  opened.  The  vein  appears  to  course 
north  and  south  with  the  usual  easterly  dip.  It  is  impossible  to  form 
any  estimate  of  the  size  and  importance  of  this  newly  discovered  ore- 
body,  but  it  is  evidently  one  of  the  largest  and  deepest  yet  found  on  Treas- 
ure Hill. 

Portage  is  situated  300  feet  further  south.    A  shaft  was  started  from 
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the  surface  ou  the  east  wall  of  the  spar-vein,  with  the  expectation  of 
finding  the  "  ore-channel,"  which  was  supposed  to  be  there  from  the 
developments  made  further  south.  A  small  quantity  of  low-grade  ore 
was  found  47  feet  from  the  surface,  but  the  property  became  involved  in 
litigation  with  the  Ward  Beecher  Consolidated,  and  work  has  been  sus- 
l)euded  since  September. 

The  Ward  Beecher  Consolidated,  200  feet  south  of  the  last  named, 
had  a  good  body  of  ore  during  the  summer,  but  this  is  now  exhausted, 
except  20  feet,  which  are  involved  in  litigation  with  the  Ward  Beecher 
South.  An  iucline  is,  however,  being  sunk  through  a  brecciatetl  mass 
of  black  spar  and  quartz,  with  fair  indications  of  ore.  Two  thousand 
four  hundred  and  twenty-seven  tons  of  ore  have  been  extracted  and 
worked  during  the  year,  giving  a  gross  yield  of  $01,976.59. 

The  Ward  Beecher  (English  company)  is  situated  next  south,  and  its 
ore-body  connects  with  that  in  the  last-named  mine.  The  Ward 
Beecher  includes  within  its  works  the  Autumn  No.  2,  Eed  Eover,  Mont- 
rose, and  Colfax  locations.  No  description  can  give  any  very  clear  idea 
of  the  underground  workings  of  this  mine.  It  is,  i)erhaps,  the  best- 
managed  piece  of  mining  property  in  White  Pine  district.  Every  change 
in  the  appearance  of  the  mine,  as  well  as  every  fault  and  slip,  is  carefully 
noted  and  taken  advantage  of  in  the  exploitation.  The  Earl  portion  of 
this  mine  was  worked  quite  extensively  and  made  considerable  stir  dur- 
ing the  summer  and  autumn  of  1869,  but  the  ore-body  apparently  gave 
out,  the  mine  was  abandoned,  and  remained  idle  during  the  wliole  of 
1870  and  until  June  of  the  present  year.  About  the  last  of  that  month 
the  present  owners  commenced  work  in  the  old  Earl  chamber,  and  soon 
discovered  that  a  slip  or  fault  had  occurred,  the  upper  part  of  the  vein 
having  slid  down  the  hill.  A  drift  was  accordingly  started  east  from 
the  old  works,  which  encountered  the  main  ore-body  30  feet  from  the 
starting-point.  This  part  of  the  mine  is  now  known  as  the  Ladies' 
chamber.  The  body  of  ore  in  this  chamber  has  been  opened  by 
shafts  and  drifts  to  a  perpendicular  depth  of  122  feet  from  the  surface ; 
its  greatest  breadth,  as  far  as  known,  is  150  feet  from  east  to  west.  Its 
length  from  the  Autumn  chamber,  with  which  it  connects  on  the  north, 
is  something  over  200  feet,  and  its  southern  limit  has  not  been  foiind, 
although  a  drift  has  been  extended  from  the  chamber  50  feet  south, 
toward  the  Eisdale  chamber  in  the  North  Aurora  mine.  It  is  scarcely 
probable  that  so  large  an  ore-body  will  be  found  to  extend  unbroken 
through  the  600  feet  of  virgin  ground  that  separates  the  two  mines, 
although  it  is  the  general  impression  that  they  will  finally  connect. 

The  broken  and  disturbed  character  of  the  surface  limestone  fully 
warrants  this  conclusion ;  in  fact,  small  quantities  of  mixed  limestone 
and  ore  have  been  found  in  several  shallow  shafts  sunk  along  the  line. 
But  a  small  portion  of  the  imuieuse  ore-body  exposed  in  this  chamber 
has  been  extracted.  The  open  space  is  70  feet  long,  40  feet  wide,  and 
55  feet  high.  The  Philpotts  chamber  is  situated  between  the  last 
described  and  the  Ward  Beecher  Consolidated,  with  both  of  which  it 
forms  an  ore-connection.  Work  was  commenced  ou  this  portion  of  the 
mine  during  the  summer  of  1870,  and  1,331  tons,  giving  a  gross  yield  of 
635,000,  were  extracted  during  the  last  quarter  of  that  year.  From  the 
1st  of  January  to  the  1st  of  October  9,706  tons  were  extracted,  giving 
a  gross  yield  of  $496,223.64.  The  ore-body  in  this  chamber  was  35  feet 
in  thickness  from  east  to  west  and  200  feet  long,  the  greatest  depth 
reached  being  about  116  feet  from  the  surface.  The  greater  part  of  the 
deposit  has  been  worked  out  to  that  depth,  but  the  ore  in  the  bottom  of 
the  works  is  as  good  as  ever,  though  the  body  is  somewhat  narrower 
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tlian  it  was  nearer  the  surface.  The  ore-body  exposed  in  this  mine,  taken 
in  counection  with  that  in  the  Ward  Beecher  Consolidated,  forms  a  con- 
tinuous "  ore-channel,"  about  500  feet  in  length  from  north  to  south, 
and  the  southern  limit  is  not  yet  found.  Several  thousand  tons  of  ore 
are  broken  and  ready  for  hoisting,  and  the  quantity  exposed  in  the  dif- 
ferent workiugs  is  enormous;  it  cannot  be  less  tban  25,000  tons,  even 
if  the  chimney  should  be  found  to  terminate  in  length  and  depth  within 
10  feet  from  the  present  limits.  The  hoisting  for  this  mine  is  done  by 
means  of  a  20  horse-power  engine,  and  the  quantity  delivered  dail^-  at 
the  surface  is  80  tons. 

The  North  Aurora,  situated  next  south,  was  worked  extensively  during 
18G8  and  1809,  but  remained  idle  during  1870,  and  was  supposed  to  be  ex- 
hausted. The  explorations  of  the  past  summer  have  developed  a  large 
body  of  excellent  ore  only  4  feet  below  the  east  end  of  the  tunnel  be- 
longing to.tho  old  works.  This  ore-body  is  situated  about  100  feet  north 
of  the  old  works,  and  has  been  sunk  upon  to  a  depth  of  00  feet  from  the 
surface.  A  drift  has  been  driven  north  through  good  ore  100  feet,  and 
another  east  30  feet,  without  encountering  the  iino-wall.  The  quantitj' 
of  ore  exposed  in  this  chamber  is  estimated  at  15,000  tons.  Seventy  tons 
of  ore  are  daily  shipped  by  tramway  since  the  1st  of  November. 

The  South  Aurora,  lying  next  south,  has  been  actively  worked  since 
1868,  and  has  yielded  a  large  quantity  of  ore,  but  it  is  now  apparently 
exhausted.  Prospecting  is,  however,  being  vigorously  prosecuted,  but 
so  far  without  success.  The  greatest  depth  attained  in  this  mine  is  225 
feet  from  the  surface.  The  present  indications  for  deeper  ore-bodies  are 
not  as  favorable  as  might  be  desired.  At  the  greatest  depth  the  mate- 
rial encountered  was  brecciated  limestone  and  spar  with  some  quartz.  The 
amount  of  ore  extracted  from  the  South  Aurora  mine  during  the  year 
1871  is  given  by  Mr.  B.  N.  Lilienthal,  the  chemist  of  the  Stanford  Mill, 
where  the  ore  was  worked,  as  5,7G5i^7_|  tons,  which  yielded  $148,801.00 
in  fine  bullion. 

The  mines  above  named  are  all  supposed  to  be  on  the  great  north  aufl 
south  ore-channel,  and  form  a  continuous  chain  of  locations  nearly  one 
mile  in  length.  From  the  Hidden  Treasure  to  the  South  Aurora  there 
are  only  two  noticeable  breaks  in  the  continuity  of  the  ore.  The  ore- 
body  early  found  in  the  Hidden  Treasure  continues  through  the  Silver 
Wave  and  to  the  Edgar,  a  total  distance  of  about  1,000  feet,  The  most 
of  this  ore,  however,  is  of  too  low  grade  to  pay  at  present.  From  the 
Edgar  south  to  the  Ward  Beecher  Consolidated,  traces  of  ore  have  been 
found  near  the  surface,  but  the  only  shaft  in  that  distance  has  been  sunk 
only  GO  feet,  and  has  probably  stopped  at  least  40  feet  short  of  the  depth 
of  the  main  channel.  The  second  great  ore-body  extends  from  the 
Ward  Beecher  Consolidated  500  feet  south  into  the  north  part  of  the 
North  Auro)*a  ground.  South  of  this  lie  600  feet  of  nuprospected  ground. 
Several  shallow  shafts,  ho\vever,  have  shown  traces  of  ore  near  the  sur- 
face, and  the  prospect  is  good  that  ore  will  be  found  extending  south  to 
the  Eisdale  shaft,  the  locality  of  the  Aurora  deposit.  The  third  and 
last  ore-body  formerly  extende'd  from  the  Eisdale  shaft  in  the  North 
Aurora  to  the  O'Neil  grade,  a  total  distance  of  600  feet,  but  the  South 
Aurora  seems  now  exhausted. 

The  Eberhardt  has  been  but  little  worked  during  the  present  year. 
A  new  prospecting-shaft  has  been  sunk  to  a  depth  of  180  feet  from  the 
surface,  without  encountering  a  new  ore-body.  Only  500  tons  of  ore 
have  been  extracted  from  the  old  works  and  reduced  during  the  year. 
The  Indianapolis  is  situated  800  feet  south  of  the  Eberhardt.  It  has 
one  shaft  80  feet  deep,  and  a  drift  from  the  bottom  15  feet  east  in  low- 
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grade  ore.     A  drift  lias  also  been  run  20  feet  east  at  a  depth  of  30 
feet,  and  another  north  GO  feet  from  the  same  level,  all  in  ore  worth  $25 

per  ton. 

The  vSharp  mine  was  discovered  in  Fehrnary  last,  while  gradnig  the 
fonndation  for  station  20  on  the  tramway.  Several  tons  of  good  ore 
have  been  mined,  but  the  title  is  disputed,  and  the  property  will  prob- 
ably have  to  lie  idle  for  some  time. 

The  Grant  and  Coltax  and"  I*jureka  have  been  worked  but  little  dur- 
ing the  year.      Very  extensive  bodies  of  low-grade  ore  are  exposed. 
The  Bourbon  has  been  worked  most  of  the  year  on  lease.     It  was 
sold  early  in  the  summer  to  a  company  located  at  Erie,  Pennsylvania. 

The  Genesee  has  been  worked  to  a  depth  of  nearly  200  feet  from  the 
surface.    The  shaft  is  still  sinking. 

Th*e  Koouday  has  one  shaft  140  feet  deep,  in  which  the  owners  claim 
to  have  encountered  a  well-defined  vein  of  ore,  8  feet  thick. 

The  Iceberg,  south,  is  yielding  considerable  ore  at  a  depth  of  30  feet 
from  the  surface. 

The  General  Lee  has  yielded  some  good  ore  during  the  year. 
The  Pocatillo  has  a  tunnel  running  west  on  a  vertical  vein.     It  is  in 
about  300  feet  toward  the  Ward  Beecher. 

The  Virginia  has  been  worked  during  most  of  the  season,  and  287 
tons  of  ore,  giving  a  gross  yield  of  $14,523,  have  been  extracted. 

From  the  Silver  Plate,  siUiated  northwest  of  Hamilton,  115  tons,  giv-' 
iug  a  gross  yield  of  $4,708.33,  have  been  extracted  and  reduced  during 
the  year. 

The  Great  Western,  situated  west  of  the  Eberhardt,  is  owned  by  an 
English  company,  who  have  sunk  two  shafts,  80  feet  deep,  in  limestone, 
with  the  vain  hope  of  tiudiug  the  west  extension  of  the  Eberhardt  ore- 
body. 

The  Caspian  has  an  incline  190  feet  deep,  a  drift  west  from  the  bot- 
tom of  the  incline  CO  feet,  and  one  40*  feet  jn  spar,  with  some  quartz. 
The  owners  are  still  driving  west  toward  the  summit  of  Treasure  Hill. 

The  Asbury,  situated  in  the  caiion  east  of  the  Eberhardt  mine,  has  a 
tunnel  400  feet  in  length.  The  main  tunnel  is  under  contract  to  be  run 
west  100  feet  further  ]  there  are  also  two  cross-drifts  of  100  feet  each  in 
length  to  be  run. 

The  Featherstone  is  situated  west  of  Hamilton.  It  has  been  worked 
cousideriibly  during  the  year.  Only  30J  tons  of  ore,  giving  a  gross 
yield  of  $1,005.50,  have,  however,  been  extracted. 

The  Blair  and  Banner,  Mahogany  Caiion,  has  been  worked  on  lease 
during  most  of  the  year.  It  has  vielded  173.^  tons  of  ore,  worth 
$ll,8al.40. 

In  the  Glazier  a  good  body  of  fair  ore  has  been  exposed  during  the 
year.     Work  is  suspended  for  the  present. 

The  Caroline,  Mount  Ophir,  has  been  worked  quite  extensively,  and 
Ijartly  on  lease.  The  vein  is  small,  seldom  exceeding  one  foot  in  thick- 
ness, but  contains  exceedingly  rich  ore,  which  is,  however,  refractory. 
The  course  of  the  ore-channel  is  north  and  south,  and  it  appears  to 
stand  vertically. 

A  late  communication  of  Mr.'  Brown  informs  me  that  there  is  but 
little  that  is  worthy  of  note  in  mining  atfairs  since  he  sent  his  report 
in  IsTovember.  The  unusually  severe  weather  experienced  ever  since  the 
20th  of  December  had  almost  wholly  suspended  mining  operations.  A 
limited  amount  of  prospecting  work  had,  however,  been  carried  on  in 
localities  where  the  conditions  were  favorable,  and  some  new  bodies  of 
good  ore  had  been  brought  to  light. 
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The  most  important  developments  had  been  made  in  the  Silver  Plate 
mine,  situated  about  one  mile  northwest  of  Hamilton,  in  the  low  foot- 
hills, a  short  distance  east  of  the  Truckee  mine.  The  formation  in  this 
locality  bears  a  strong  resemblance  to  that  near  the  Hidden  Treasuie, 
Sheboygan,  and  other  mines  at  the  north  end  of  Treasure  Hill.  The  ore 
is  found  lying  between  a  limestone  foot- wall  and  a  slate  or  shale  hanging- 
wall.  Both  walls  are  smooth  and  well  defined,  and  lightly  striated.  The 
deposit  has  the  appearance  of  being  a  sheet  deposit,  but  probably  further 
developments  will  disprove  the  theory,  as  it  has  in  all  the  mines  on  the 
hill  occupying  a  corresponding  position.  The  ore-body  exposed  in  the 
present  workings  is  something  over  lUO  feet  in  length,  and  from  4  to  7 
feet  in  thickness,  most  of  it  of  very  fair  grade,  75  tons  lately  milled 
having  yielded  at  the  rate  of  $80  per  ton. 

A  new  and  apparently  large  body  of  excellent  ore  has  recently  *ljeen 
encountered  in  the  Ward  Beecher  Consolidated,  30  feet  east  of  the  old 
works  and  at  a  slightly  increased  depth. 

Ward  Beecher  South  has  materially  improved  during  the  last  month. 
A  new  chamber  has  been  opened  100  feet  south  of  the  Ladies'  chamber. 
Its  present  dimensions  are  00  feet  in  length  by  30  feet  in  width  and  40 
feet  in  height.  The  ore-body  developed  in  this  mine,  taken  in  connection 
with  the  Earl  andWard  Beecher  Consolidated,  of  which  it  forms  a  part, 
shows  a  continuous  ore-channel  over  700  in  length,  by  an  average  thick- 
ness of  about  00  feet,  depth  unknown,  at  100  feet  perpendicularly  from 
the  surface.  This  is  the  greatest  depth  yet  attained.  The  ore  yields  as 
well  as  nearer  to  the  surface,  and  from  appearances  may  continue  in  that 
direction  indefinitely.  This  deposit  has  yielded  something  over  25,000 
tons  of  ore  since  it  was  first  discovered  in  the  Earl  chamber,  of  an 
average  value  of  something  over  $40  per  ton,  or,  in  round  numbers, 
$1,000,000.     The  present  yield  is  50  tons  of  $50  ore  daily. 

The  Aurora  North  has  developed  the  finest  body  of  ore  at  present 
worked  in  the  district.  Thg  mill* assay  for  the  last  month  has  run  from 
$78  per  ton  to  $128  ;  present  yield  40  tons  per  day;  greatest  depth  at- 
tained in  ore,  73  feet.  The  ore  fi'om  the  two  last-named  mines  is  trans- 
ported to  the  mill  by  tramway  at  a  cost  of  05  cents  per  ton.  The  cost 
of  mining  per  ton  is  estimated  at  $7  and  milling  at  $8. 

I  have  been  furnished  with  the  following  detailed  description  of  the 
Stanford  Mill,  and  with  an  account  of  -the  mode  of  working,  and  the 
results  obtained  up  to  the  middle  of  November,  by  Mr.  B.  N.  Lilienthal, 
the  chemist  of  the  establishment. 

The  30-stamp  Stanford  Mill,  designed  and  built  under  the  super- 
vision of  William  H.  Patton,  esq.,  in  1800,  at  Eberhardt  City,  White  Pine 
County,  Nevada,  consists  of  one  main  building,  58  by  104  feet,  to  which 
the  engine  and  boiler  building  in  the  shape  of  an  L,  or  a  wing  38  by  42 
feet,  is  attached. 

The  main  building  is  subdivided  as  follows: 

58  by  24  feet,  ore-house. 

58  by  16  feet,  drying-room. 

58  by  48  feet,  battery-room. 

58  by  60  feet,  pan-room. 

58  by  10  feet,  retort  and  melting  room. 

The  fall  of  the  mill  between  dump-boards  and  tail-race  is  44  feet, 
divided  as  follows : 

8    feet  between  dump-boards  and  ore-house  floor. 
8    feet  between  ore-house  floor  and  drier. 
2^  feet  between  drier -battery  and  floor. 

13|  feet  between  battery  and  pan-room  floors. 
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12    feet  between  pan-room  floor  and  tail-race. 
44    feet,  total  fall. 

The  wing  is  subdivided  as  follows: 

42  by  1(5  feet,  eugiue-room  j 

42  by  22  feet,  boiler-room ; 
and  is  built  so  as  tp  bring  the  crank-shaft  of  the  engine  level  with  the 
cam-shaft. 

The  ore-honse  has  a  capacity  of  350  tons  when  filled  to  the  level  of 
the  dump-boards.  There  is  a  niche  8  by  10  feet  in  the  center  of  its  lower 
side  for  a  Yaruey  and  Rix  rock-breaker,  the  mouth  of  which  is  level  with 
the  ore-house  floor.  The  drier,  52  by  10  feet,  is  divided  into  two  equal 
portions,  having  each  its  own  fire-place  (G  by  2  feet  in  the  clear) 
and  chimney.  Each  has  four  flues,  built  of  common  brick,  which  are 
covered  over  with  cast-iron  jdates,  30  by  30  by  f  inches,  joined  at 
their  ends  by  countersunk  bolts  and  flanges.  The  straight  dry-crushing 
battery  of  thirty  stamps  is  divided  into  six  batteries,  each  pair  having 
one  cam-shaft  in  common.  The  battery  is  a  knee  one,  and  has  nothing 
peculiar  in  its  construction.  The  stems  are  of  3-inch  turned  iron,  placed 
10  inches  from  centers,  and  weigh  750  pounds  mounted,  viz  : 

Stem 286 

Boss 230 

Shoe 120 

Tappet 114 

Total  weight 750 


The  batteries  make  98  drops  of  8  inches  per  minute,  and  discharge 
on  both  sides,  the  stamps  rising  in  the  order  1,  4,  2,  5,  3.  The  screens 
have  an  inclination  of  13  degrees  from  the  perpendicular,  No.  40  (1,600 
meshes  to  the  square  inch)  being  used  on  the  front  and  No.  30  wire 
screen  on  the  back  side.  The  batteries  are  fed  by  C.  P.  Stanford's  self- 
feeder,  which  does  its  work  satisfactorily.  Double-armed  cams  are  in 
use,  constructed  after  an  evolute  of  a  circle,  the  distance  between  cen- 
ters of  cam-shaft  and  stem  being  4-^=^-.  inches. 

When  a  stamp  drops  98  times  per  minute,  the  time  during  which  one 
rises,  drops,  and  is  at  rest,  is — 

t=  -~  =  0.612  second. 

The  time  (fj)  of  rising,  by  construction  is  fi=0.263  second. 
The  time  (^2)  required  in  falling  8  inches  is — 


showing  the  time  (#3)  of  rest  to  be 

t3  =  t-{ti-^  4)  =  0.612  -  (0.263  -f  0.204)  =  0.145  second. 

Eittinger,  in  his  Aufbereitungskunde,  gives  as  on  empirical  rule  that 
the  stamp  requires  0.2  second  rest.  But  the  friction  in  a  California  bat- 
tery is  less  than  in  a  German  one. 

In  addition,  we  find,  by  construction,  that  at  the  instant  the  stamp 
touches  the  mortar,  the  highest  point  of  the  ascending  cam  is  3f  inches 
below  the  tappet,  allowing  a  suflicient  modulus  of  safety. 
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The  theoretical  horse-power  required  by  the  battery,  -wlien  makiug 
9S  drops  of  8  inches  per  minute  is,  calling — 

71  =    98  =  number  of  drops  per  minute, 
tc  ==  750  =  weigiit  of  a  stamp  in  pounds, 
h  =      -2  =  drop  in  feet, 
m  =    30  =  number  of  stamps, 

^      n  X  w  X  h  X  m       98  x  750  x  H-  X  30       i .  r  <  i 

^= 33000—  = 3300(r =  ^^^-^^  l^orse-power. 

Fifty-five  tons  of  ore  per  day  for  thirty-one  successive  days  is  the  best 
record  of  the  batth-y ;  and  forty-six  tons  of  ore  i)er  day  for  fiity-four 
successive  days  is  the  worst  record.  (The  stems  had  been  worn  so  as 
to  i^revent  the  proper  fitting  of  the  guides.)  In  tlie  first  case  we  find 
that  one  horse-power  j)er  twenty -four  hours  crushes — 

55 
X  =  —  ^^  =  1.235  tons. 
44.  oi 

In  the  second  case — 

=  1.032  tons. 


A  set  of  shoes  and  dies  lasts  about  five  months,  and  a  set  of  cams 
about  fifteen  montiis.  The  pans  are  placed  at  right  angles  to  the  bat- 
tery, in  two  rows  of  eight  each,  15  inches  below  the  level  of  the  pan-room 
floor.  They  are  the  common  flat-bottom  pans,  with  steam-chamber, 
built  by  H.  J.  Booth  v^  Co.,  4t}  feet  in  diameter,  32  inches  deep, 
making  57  revolutions  per  minute,  and  holding  25  cwt.  of  dry  pulp. 
Five  feet  lower,  to  each  two  pans,  is  placed  one  Belden  settler,. with 
wooden  slioes,  7^  feet  in  diameter,'2^  feet  deep,  making  11  revolutions 
per  minute,  and  discharging  the  amalgam  througli  a  siphon.  The  settlers 
have  each  four  plugs  placed  respectively  G,  12,  17,  and  22  inches  from 
the  top.  The  lowest  plug  is  only  removed  during  the  clean-up.  Five  and 
a  half  feet  lower  are  the  agitators,  one  to  each  two  settlers,  Oi  feet  in 
diameter,  2^  feet  deep,  making  17  revolutions  per  minute.  They  dis- 
charge into  the  tail-race,  and  can  be  run  down  by  means  of  plugs.  Two 
Knox  i^ans,  4  feet  in  diameter,  are  used  to  clean  the  amalgam.  There 
are  four  retorts,  14  inches  in  diameter  and  G  feet  long,  each  set  in  a  fur- 
nace separate  and  independent  from  all  the  rest.  Each  of  the  two  melt- 
ing-furnaces is  capable  of  holdilig  a  No.  50  graphite  crucible.  A  set  of 
pan-shoes  and  dies  lasts  about  four  months. 

The  machinery  is  driven  by  a  140  nominal  horse-power  horizontal  en- 
gine furnished  with  Scott  &  Eckart's  governor  and  cut-off,  built  by  H.  J. 
Booth  &  Co.,  San  Francisco,  who  also  constructed  all  of  the  other  ma- 
chinery of  the  mill.  Steam  is  furnished  by  three  tubular  boilers,  52 
inches  in  diameter,  16  feet  long,  and  each  containing  51  3-inch  tubes. 
The  boilers  are  in  one  bank,  with  no  divitling  walls. 

The  ore  is  principally  chloride  of  silver  in  silicified  limestone.  An 
analysis  of  an  average  of  South  Aurora  pulp,  worked  during  six 
months,  gives  the  following  composition: 


SiOs 

—    49.G0O 

Ca  0  C02 

—    48.808 

Fe2  O3 

—      O.GOO 

AI2O3 

—      0.400 

Mg  0 

—  A  trace 

Ag  CI 

—      0.192 

II  0 

—      0.400 

100.00 
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The  ore  is  lianled  to  tlie  mill  by  teams  and  unloaded  on  the  dnmping- 
lioor,  where  it  drops  8  feet  into  the  ore-house.  Thence  it  passes  through 
the  breaker,  where  it  is  reduced  to  egg-size,  caught  in  an  apron,  and 
then  distributed  over  the  drier  by  means  of  wheelbarrows.  Here  it  is 
turned  until  it  is  dry,  then  shoveled  into  wheelbarrows,  and  emptied 
into  the  hoppers  of  the  self-feeders.  The  ore  leaves  the  battery  as  very 
flue  pulp,  a  mechanical  analysis  giving: 

TTater 0.400 

Metallic  iron -  -  -  •  0.006 

Silver 0.145 

Eemained  on  Ko.  40  sieve 0.025 

llemained  on  ISTo.  00  sieve 1.978 

Eemained  on  No.  100  sieve 10.150 

Passed  No.  100  sieve " 81.290 


100.000 


As  the  pulp  is  discharged  from  the  battery  it  is  caught  in  cars,  which, 
when  full,  are  run  out,  weighed,  and  charged  into  the  pans  in  quanti- 
ties of  20  to  25  cwt.,  according  to  the  rapidity  with  which  the  battery 
furnishes  it. 

Method  employed  in  icorldng  the  ore. — The  pans  to  be  charged  are  filled 
partly  with  water;  the  pulp,  20  pounds  of  salt,  and  ^  pound  of  commer- 
cial cyanide  of  potassium,  (containing  55  per  cent.  K  Cy,  c.  p.,)  to  eacli 
part,  are  added  ;  the  whole  is  thinned  down  to  the  necessary  consistency 
with  water.  (When  the  shoes  and  dies  are  new,  about  200  pounds  of 
amalgam  and  quicksilver  remain  undischarged  in  the  pan.) 

The  muller  is  then  let  down  and  left  to  grind  for  four  and  a  half 
hours,  then  250  pounds  of  quicksilver  are  added,  and  the  grinding  is 
continued  for  one  hour.  The  muller  is  then  raised  so  as  to  give  the 
amalgam  a  chance  to  collect.  Seven  and  a  half  hours  after  charging, 
sixty  pounds  of  quicksilver  are  added,  and  the  mass  is  thinned  down 
with  water.  Eight  hours  after  charging,  the  contents  are  run  off  into 
the  settler,  and  the  pan  is  ready  for  a  new  charge.  Should,  at  any  time 
during  the  charge,  the  quicksilver  appear  in  bad  condition,  it  is  reme- 
died by  adding  a  small  piece  of  cyanide  of  potassium. 

The  settler  receives  the  contents  of  two  x)ans,  and  all  the  additional 
water  it  will  iiold.  The  arms  are  kept  revolving,  the  amalgam  sinks  to 
the  bottom,  collects  at  the  siphon,  and  escapes  through  it  into  a  tub. 
Six  hours  afterward  the  first  plug  is  drawn,  and  a  stream  of  water  turned 
into  the  settler,  the  surplus,  with  the  suspended  sands,  escaping  into  the 
agitator.  Seven  to  seven  and  a  half  hours 'after  the  settler  receives 
the  charge,  the  second  and  third  plugs,  respectively,  are  drawn.  The 
settlers  are  cleansed  of  the  deposited  sands  every  forty-eight  hours. 
They  are  recharged  in  the  pans  with  the  pulp.  The  agitators  receive 
the  tailings  from  the  settlers.  They  pass  merely  through  these,  so  that 
the  suspended  sands  and  amalgam  may  have  an  opportunity  to  settle. 
A  small  stream  of  water  runs  continually  into  the  agitator.  The  remain- 
der run  through  the  tail-race  to  the  tailings-pile,  where  they  are  settled. 
The  agitators  are,  once  in  twenty-four  hours,  relieved  of  the  deposited 
sands  which  are  recharged  into  the  pans.  These  sands  usually  assay 
50  per  cent,  of  the  ore-value. 

The  amalgam  which    passes  through  the  siphons  of   the  settlers  ii5 

strained  through  No.  5  canvas  strainers,  and  then  carried  to  the  clean- 

iug-pans.     There  it  is  diluted  with  quicksilver  and  water,  and  a  small 

piece  of  cyanide  of  potassium  is  added,  stream  is  turned  on,  and  the  muller 

H.  Ex.  211 13 
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is  allowed  to  revolve  for  a  few  hours.  If  any  iron  shows  itself,  it  is  re- 
moved with  a  loaguet,  and  then  the  amalgam  is  strained  as  dry  as 
possible. 

When  1,000  to  1,200  ponnds  of  amalgam  have  accumulated,  it  is 
retorted  and  melted  in  the  usual  manner. 

SampUng. — Every  half  hour  the  sampler  goes  around  the  battery, 
catching  some  of  the  pulp  as  it  tails  into  the  cars.  This  is  placed  in 
a  box,  the  contents  of  which  are  thoroughly  mixed  every  twelve  hours. 
From  this  an  average  sample  is  taken,  which  is  assayed.  The  tailings- 
sample  is  taken  from  the  agitator  half  an  hour  after  the  second  plug  is 
drawn  from  the  settler,  dried,  and  assayed,  and  if  it  shows  over  20  j)er 
cent,  of  the  pulp-assay,  the  ore  is  not  amalgamating  well,  which  must  be 
remedied. 

Tiie  work  of  the  mill  during  the  past  year  can  be  seen  from  the  follow- 
ing table : 


Date. 


January  17  to  February  17. .. 

May  1  to  May  31 ! 

July  6  to  August  3., 

August  6  to  September  (5 

September  20  to  November  13 


H  o 


i,  /uo^trijo 

L,  .JO/  2  0 (JO 
1     007 1 9  s  2 

1,504.MIV 
2,480M&8 


® 

tr.r^ 

^'^ 

"  2 

a  ® 

a  ^ 

•S  2 

C   O 

^-5 

W  '^ 

CL|  ° 

$50,202  47 

84.84 

35,972  90 

85.00 

42,797  34 

85.80 

64,733  6S 

88.29 

67,760  99 

85  60 

35 

^_,    O  1— < 

o  >  :i 

ill 


2.20 
1.83 
1.53 
1.08 
1.33 


County  assessoj*'s  returns  of  ore  ivorked  in  White  Pine  district  for  the  quarter  ending  March 

31,  1870, 


Name  of  mine. 


Aurora  South 

Aurora  Consolidated 

Alta  

Andrew  Jackson 

Butter  Cup 

Burning  Moscow 

Binghamptou 

Bounty 

Badger  Hill 

Bismuth 

Chloride  Flat  Consolidated 

Constitution 

Cliff 

Chloride  Flat 

Chihuahua 

Cadiz 

Crescent 

Cohalco 

Cordoza 

Dell 

Don  Juau 

Eberhardt 

Earl 

Elko 

Erie  Company 

Empress  Josephine 

Fletcher  Mining  Company 

Frazier  Company 

Germania 

Hooaier  State 

Hemlock 

Iceberg 

Impe.ifll 

Jennie  A 

J.C.Hill 


Number 
of  tons. 


292 

'.em 

157 

2 

4 

9 

28 

16 

7 

13 

,750 

14 

10 

22 

24 

1.54 

53 

13 

76 

3 

10 

880 

307 

10 

18 

22 

15 

61 

20 

6 

93 

35 

178 

15 

18 


Pounds. 


800 
1,570 


1,000 
461 
500 

1,750 


500 
1,500 


914 

174 

1,000 

1,000 

1,500 


370 


1,500 
1,500 
1,000 
1,500 
1,000 


600 

1 

580 

1 

000 

896 


Gross  yield. 


$95,  734  70 

33,  032  69 

1,  570  00 

02  00 

133  98 

762  53 

1,  047  58 

192  50 
123  25 
206  25 

59, 762  84 

1,032  66 

446  80 

992  97 

490  00 

1,  725  50 

337  50 

130  00 

680  00 

158  90 

80  00 

34,011  36 

614  00 

193  50 
337  50 
450  00 

1,849  18 

552  00 

160  00 

48  00 

1,  959  30 

1,018  47 

3,  592  00 

225  00 

862  11 


Remarks. 


Smelting  ore. 
Do. 
Do. 


Smelting. 
Do. 
Do. 


Smelting. 
Do. 
Do. 
Do. 
Do. 

Smelting. 


Smelting. 
Do. 


Smelting, 
Do. 
Do. 

Smelting, 
Do. 
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County  assessoi^s  returns  of  ore  worked  in  White  Pine  district,  <f  c. — Continued. 


Name  of  mine. 


Lockport 

Mazeppa 

Neliou 

O.  H.  Treasure 

O  wego 

Port  Wine 

Pinto  

Kalbet  and  Steele 

Stockholm 

.S  il ver  Wedge 

Summit  and  JSIeVdda 

Sage  Brush 

Silver  Star  Consolidated 

Snow  Drop 

Tom  Paine 

United  States 

Wabash 

Blontgomery 

Manhattan 

Jlineral  Point 

Mollie  Stark 

Miser's  Dream 


Number 
of  tons. 

Pounds. 

Gross  yield. 

Remarks. 

26 

1,000 

397  50 

Smelting. 

8 

1,6C0 

255  C4 

1 

55 

120  29 

464 

1,000 

27,  334  08 

137 

830 

11, 274  50 

4 

104  00 

13 

130  00 

Smelting. 

oo 

330  00 

Do. 

7 

210  00 

Do. 

81 

1,000 

2,  005  30 

148 

1,  7.^5 

6,214  18 

97 

1,250 

2,  390  76 

37 

3, 953  97 

37 

140 

1,  375  29 

32 

1,240 

715  73 

7 

50J 

94  25 

Smelting. 

178 

500 

6, 114  83 

9 

630 

302  26 

16 

1,930 

596  87 

oo 

1,000 

270  00 

Smelting. 

128 

1,  024  CO 

Do. 

35 

280  00 

Do. 

County  assessor's  returns  of  ore  worlced  in  White  Pine  district  during  the  quarter  ending  June 

30,  1870. 


Name  of  mine. 


Aurora.  South  . 

Aurora 

Autumn  No.  2- 
Alta 


Burning  Moscow 

Buttercup 

Banner  State 

Bourbon 

Baldy  Green 

Blood  &  Co 

Bismuth 

Blue  Cloud 

Big  Treasure 

Chloride  Consolidated. 

Chloride  Flat 

Clyde. 


Chaparell . . . 
Cadiz  No.  2  . 
Cadiz  No.  1 . 
Chihuahua .. 

Caroline 

Cream  City  . 
Derby 


Davis. 

Delmouico 

Double  Eagle 

Dickinson 

Eberhardt 

Empire 

Eunice 

Emersly 

Elko 


Empress  Josephine . 

Fletcher 

Fay 

Feney 

Frank  Ruland 

Genesee 

Great  Valley 

Hartwell 

Hemlock 

Iceberg  

Imperial 

Jennie  A 

Kingley, 

Mazeppa 

Mammoth 

Miser's  Dream 


Number 
of  tons. 

Pounds. 

Gross  yield. 

Remarks, 

2,833 

100 

$133,  982  67 

568 

275 

15, 220  27 

41 

1,307 

2,  604  17 

96 

576  00     Smeltius. 

26 

205 

4, 234  70 

5 

428 

201  80 

91 

222 

2, 872  47 

11 

352  00 

11 

805 

300  90 

19 

1,900 

1, 3!I0  94 

89 

1,000 

1,  342  50 

12 

120  00 

Smelting. 

3 

i.ooo 

87  50 

433 

10, 439  63 

86 

1,867 

4,  401  05 

14 

532  00 

Smelting. 

51 

i,666 

1,  249  00 

Do. 

71 

883  75 

Do. 

21 

1,000 

215  00 

Do. 

9 

1,000 

190  00 

Do. 

13 

130  00 

Refractory. 

17 

i,o66 

350  00 

Smelting. 

10 

1,600  00 

Do. 

11 

240 

417  24 

11 

170 

763  95 

17 

85 

543  63 

11 

132  00 

Smelting. 

186 

1,485 

3,  809  53 

o 

560 

668  00 

60 

1,320  40 

12 

922 

619  14 

81 

1,000 

1,874  50 

Smelting. 

16 

1,  000 

330  00 

Do. 

7 

1,  312 

1,  599  78 

7 

1,500 

310  00 

Smelting. 

13 

500 

132  50 

7 

1,  000 

105  00 

64 

-743 

2,  300  55 

74 

740  00 

Smelting. 

15 

125 

1, 047  98 

229 

205 

6, 128  49 

18 

1,  550 

496  80 

110 

500 

2,  010  00 

Smelting. 

28 

1,000 

350  00 

■    Do. 

15 

500 

122  00 

1 

775 

714  45 

78 

1,009 

1, 707  38 

69 

707  25 

Smelting. 
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Name  of  mine. 


Montezuma  . . . . 
O.  H.  Treasure. 
Owego. 


Ohio  State 

Post  Hole , 

Progress 

Promontory 

Roman  Empire 

Summit  and  Nevada  .. 

Sage  Brush 

Silver  Wedge 

SnoTT  Drop 

Sierra  Pasco 

Silver  Star 

Stonewall 

Seymour  No.  2 

Saratoga , 

Saunders 

San  Pedro 

Spanish 

Stamboul 

Smith,  J.  R 

Silver  Brick  .'. 

Seto 

Trench 

Do 

Virginia 

Wabash 

Wilson  and  Grasstree 

Wamebatia 

Waguleslicunian 

Virginia 


Number 
of  tons. 


37 

,473 

33 

6 

158 

9 

24 

19 

7-58 

24 

84 

55 

5 

2 

19 
82 
4 
3 
10 
4 
4 


Pounds. 


9 

11 

104 

12 

5 

2S2 

12 

10 

8 


1,000 


1, 352 
955 

1,750 
461 


Gross  yield. 


1,000 

1,  500 

859 

915 

390 

565 

1,164 

1,500 

1,000 

1,790 

566 

0.55 

1,940 

1,441 

1,550 

1,000 

1,000 

'"852 
1,875 

685 


450  00 
119,  425  27 

1,016  76 
213  37 

3,119  44 
508  39 
463  50 
243  75 
23,  029  72 
793  00 

1,704  25 

5,  367  20 
211  30 
373  22 
9-^8  25 

1,  806  75 
235  52 
218  61 
542  72 
185  80 
264  77 
119  05 
133  00 
105  00 

4,  .552  00 
447  43 
216  48 

.5,919  93 
300  00 
150  00 
160  00 
129  60 


Remarks. 


Do. 


Smelting. 


Smelting. 

Do. 
Refractory. 

Do. 

Do, 

Smelting. 
Do. 
Do. 


Assessor's  report  of  ore  ivorlced  in  JFhite  Pine  district  during  the  quarter  ending  September 

30,  1870. 


Name  of  mine. 


Aurora  South 

Aurora 

Aurora-  Consolidated 

Autumn  No.  2 

Burning  Moscow 

Bourbon 

Bullion  Hill 

Belmont 

Bamboo 

Bismuth 

.Blue  Cloud- 

Bowie  and  Brown 

Chloride  Flat 

Cheshire .; 

Copiapo 

Caroline 

Colfax 


Camperdon  . 

Delevau 

Eberhardt  .. 

Empire 

Eclipse 

Elko 

Farewell 

Failey 

Frank,  F.  M. 

Frasier 

Pay 

Groat  Basin. 

Genesee 

Gilkey 

Gorrilla 

Garibaldi  ... 

Gregory 

Hartwell  ... 
Harrington  . 
Iceberg  


Number 
of  tons. 


238 
20 
52 
62 
66 
27 

1 
32 
>  11 
41 
11 
81 

2 

7 
43 
13 
24 
10 
116 

9 
22 
23 
19 

2 


48 

37 

30 

321 

3 
13 

4 

8 
10 

4 
27 


Pounds. 


150   $1 


462 

1,143 

99 

804 
1,442 

825 

750 


117 
906 
1,540 
750 
500 


1,568 


1,264 
1,687 
1,000 

1,8IJ5 

1,429 

108 

'i'/oho 

100 

1,000 

1,492 
116 
818 

1,250 
438 

1,380 

1,400 


Gross  yield. 


, 112, 363  68 

5,446  19 

100  00 

1, 833  63 

6,  049  69 
2, 120  22 
1,433  71 

140  55 
•  1,621  77 

182  00 
451  00 
130  00 

4,814  51 

201  70 
415  27 
433  75 

202  50 
192  00 
451  16 

7, 555  74 

1,126  71 

1,171  43 

470  00 

749  35 

255  32 

378  00 

.384  00 

1,425  00 

1,051  75 

7,  604  57 
329  43 
425  77 
210  00 
279  90 
304  78 

183  06 
664  75 


Remarks. 


Smelting. 
Do. 
Do. 


Refractory. 

Smelting, 
Do. 


Smelting. 
Do. 
Do. 

Smelting. 
Do. 
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Imperial 

Indian  Chief ... 

Jewett 

John  Bull 

Jennie  A 

Kit  Carson 

Little  Bilk 

Live  Yankee.. 

Miller 

McCormick 

Martin 

Maria , 

McBride 

Miser's  Dream. 
Mollie  Stark  ... 
Maria  Louisa.. 

Madison 

Mapulesna 

Nevada  Star  . . , 

Nevada , 

O.  H.  Treasure  . 

Othello 

Pogonip 

Piermont 

Summit 

Silver  Wedge  . . 

Snow  Drop 

Saratoga 

Spanish 

Scott 

Silver  Plate 

Salazar 

Sheboygan 

Truekeo 

Ward  Beecher  . 
Winnebago 


Name  of  mine. 


Number 
of  tons. 


41 

11 

5 

10 
22 
2 
4 
19 
8 
4 


7 

1 

20 

101 

10 

63 

7 

16 

195 

1,333 
2 

9 

4 
28 

6 
47 
13 
15 

6 
15 

2 

6 

67 

651 

17 


Pounds. 


500 
1,134 

292 
500 
3S0 
1, 302 
590 


1,887 

1,814 

1,000 

824 

142 


1,500 
1,000 


500 


1,057 


1,371 
125 

1,218 

947 

54 

700 

652 

1,690 

1,418 
380 
672 
383 


Gross  yield. 


825  00 
765  78 
419  ".57 
143  50 
266  28 
194  85 
204  98 
323  00 
335  82 
238  63 
134  14 
518  09 
161  61 
350  00 

1,  017  50 
105  00 
353  50 
116  00 
360  00 

7, 295  70 
33,324  63 
261  60 
362  72 
6;»  02 
848  65 
438  2S 

1,  022  83 
836  60 
726  84 
359  19 
501  02 
231  14 
311  81 

6,  495  23 

17,  520  00 

246  50 


Remarks. 


Smelting. 


Smelting. 
Do. 


Smelting. 
Do. 
Do. 
Do. 
Do. 
Do. 


Smelting. 


Assessor's  returns  of  ore  -worlced  in  White  Pine  district  during  the  quarter  ending  December 

31,  1870. 


Name  of  mine. 

Number 
of  tons. 

Pounds. 

Gross  yield. 

Remarks. 

Aurora  Consolidated 

258 

49 

3,914 

5 

10 

3 

9 

33 

15 

13 

10 
4 

19 
330 

665 
1,  928 
1,000 
1,935 
1,120 

608 
1,550 
1,900 
1,810 

278 

1,950 

56 

1,728 

588 

225 
1,800 

""'594' 

1,  945 

1,.352 

750 

1,328 

""'656' 

1,760 

116 

1,270 

'"i,'947' 

$9,  470  46 

1, 160  10 

126,  751  51 

388  60 

147  84 

370  77 

121  19 

925  14 

159  05 

851  00 

153  69 

200  56 

229  63 

192  94 

12,  101  92 

408  00 

1,324  G4 

110  00 

450  00 

130  00 

1, 127  10 

145  41 

523  47 

760  62 

1, 149  55 

4,250  10 

119  16 

455  64 

180  58 

470  89 

440  00 

581  58 

425  95 

Aurora - 

Aurora  South  ., . ,. 

Ballarat 

Bismuth 

Smelting. 
Do 

Black  Diamond  - ..... ,              .     . 

Bowie  and  Brown 

Cadiz 

Smelting. 

Charter  Oak 

Cheshire 

Chihuahua 

Smelting. 

Copley 

Dubuque 

Smelting. 

Eberhardt 

Eclipse 

Enterprise 

17 
11 
15 
13 

27 
4 
9 
21 
11 
31 

Smelting. 
Do 

Farewell 

Fay 

Do 

Great  Valley 

Do 

Hemlock 

Iceberg  North 

Iceberg  and  Indiana 

Indiana 

Jlarylaud 

Do  ..., 

Slammoth 

Do. 

McNevin 

o 
18 
33 

44 
7 
7 

Mineral  Point 

Miser's  Dream 

Do. 

Mollie  Stark 

Do. 

Mono 

Do. 

Noel 

Do. 
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Name  of  mine. 


Number 
of  tons. 


Noonday 

O.  II.  Treasure 

Pocotillo 

Sierra  Pasco 

Seymour  and  Darby 

Sheboygan 

Silver  Plate 

Silver  Wave 

SnDw  Drop , 

Snow  Drop  South... 
Summit  and  Nevada 

ToUKoad 

Trench 

Do 

Truckee 

Undo  Sam 

Ward  Beecher 

Do , 

Waterloo 

Yosemite 


Pounds. 


996 
1 

10 

14 

5 

62 

15 

26 

129 

248 

8 

10 

5 

36 

8 

,457 

55 

9 

29 


585 


244 

1,  125 

760 

750 

1.321 


233 
1,8.39 
1,458 


1,660 
1,865 


562 


885 
1,  192 


Gross  yield. 


641  16 
20,940  90 
178  65 
425  97 
571  00 
192  01 

1,661  75 
409  50 
903  50 

3,  402  08 

9,613  27 

78  00 

670  00 

459  23 

3,210  90 

192  00 

80,  565  78 

6,260  15 
165  24 
295  96 


Remarks. 


Smelting. 
Refractory. 
Do. 

Smelting. 


The  smelting-ore  was  in  all  cases  sold  on  the  dump,  and  those  mines  here  marked  "  smeltiug"  constitute  less 
than  one-half  of  those  from  which  ore  was  extracted  for  that  purpose.  To  get  at  a  correct  estimate  of  t!ie 
ore  worked  in  this  district  it  will  be  necessary  to  add  about  one-quarter  for  small  lots  and  low-grade  ore  not 
taxable. — A.  J.  B. 

Statement  of  ore  worlccd  in  White  Pine  during  the  quarter  ending  March  31,  1871,  {taken 

from  assessors  hooks.) 


Namo  of  mine. 


Aurora  South 

Aurora  Consolidated 

Banner  State 

Black  Jacket 

Belmont 

Bourbon 

Charter  Oak 

Compromise 

Dahlgren 

Dominion 

Empire  State 

Emerald  Isle 

Genesee 

Do 

Do 

Iceberg  South , 

Hemlock , 

Maryland 

ilazeppa 

Metropolitan  Mill 

McCormiok 

Mountain  Chief 

Nettie  McCurdy 

O.  H.  Treasure 

Oakland 

Pope 

Summit  and  Nevada 

Silver  Wave 

Silver  Plate , 

Stonewall 

Smith , 

Sentinel 

Swansea  Mill 

Truckee , 

Trench 

Treasure  Hill  Mining  and  Melting  Co 

Uncle  Sam 

Virginia 

Wabash 

Ward  Beecher , 


Tons. 


1,553 

14 

80 

15 

325 

27 

29 

4 

1 

o 

3 
3 

148 
21 

500 

17 

11 

32 

6 

548 


9 
6 
64 
1 
2 

24 

79 

30 

331 

1 

1 

900 

16 

14 

1,208 

6 

224 

9 

964 


Pounds. 


200 

1,351 

1,  COO 

1,386 

1,800 

365 

7114 

1,  320 

800 

1,  005 

ICO 

790 

1,250 

1,  .500 

500 

.500 

100 

"'l66 


1, 

739 

75 

1, 

405 

1.  000 
305 
1,787 
1,180 
1,  265 
1,  900 
1,  2.j0 
28 


200 
100 


I,  279 

1,546 

1,000 

649 


Gross  yield. 


$50,  756  00 
1,404  40 
5,847  00 

1,  709  40 
3,391  50 

2,  125  25 
■  582  50 

9i5  52 
199  35 
180  26 
365  61 
262  00 

5,  366  00 
727  00 

4,  875  00 

1,  346  50 
828  50 

3,  194  80 
623  00 

2,  .304  87 

234  44 
411  70 
975  00 

],310  72 
174  00 

235  01 

1,  092  82 

2,  044  44 
973  66 

3,497  25 
195  66 
138  25 

4,  506  34 
1,308  12 
4,  350  00 

17,274  00 

1,716  70 

11,649  98 

724  50 

99,  465  25 


Cost  of  ex- 
traction. 


$14,  754  45 

763  86 

2,  775  50 


651  80 

1,094  82 

293  50 

35  00 
50  00 

524  75 

1,411  94 

200  00 

155  25 
121  55 
812  50 
476  00 


30  00 

320  00 
lOO'  00 

128  93 

795  00 

1,181  50 

100  00 

483  00 
1,  689  60 

1,123  86 

104  50 

7,  328  m 


Remarks. 


Pinto  district. 
Tailings. 

Warm  Spring  district. 


Tailings. 

Ore  refractory. 

Argentiferous  galena. 
Refractory. 
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Statement  of  ore  worlced  during  the  quarter  ending  June  30,  1871. 


Name  of  mine. 


Tons. 


All  Around 

Bourbon 

Bowie 

Bitffman 

Caroline 

Chlondo  Flat. 

Eberhardt  and  Aurora 

Fiyun - 

General  Lee 

Hamilton -■ 

Iceberg  North r 

Lew  Morgan 

Liieky  Boy - 

Manhattan  Mill 

Montgomeiy 

Metropolitan  Mill 

Mazeppa 

Koonday 

O.  IL  Treasure 

Do 

Paulding 

Powell 

Piermont 

Republic 

ShebaMill 

Silver  Plate 

Silver  Wave 

Smith 

South  Aurora 

Summit  aud  Nevada 

Treasure  Hill  Mining  and  Melting  Co 

Trench 

Truckee 

Uncle  Sam 

Virginia 

Ward  Beecher  Consolidated 


1 

124 

10 

3 

2 

5oT 
2,972 


6 

1,119 

1 

6 

107 

126 

] 

1 

446 

3 

726 

45 

215 

18 

1,065 

31 

1,040 

30 

43 

13 

62 

227 


Pounds. 


619 

1, 235 
1,331 
1,000 
178 
1,625 


604 
1,255 

854 
1,  404 
1,500 
1,300 


990 


1,411 
115 
1, 185 
1,  790 
1,978 
782 


1,546 


550 

550 

1,410 

1,  575 

1,643 


383 
1,411 

996 
1,940 


Gross. 


$214  82 

2,355  31 

907  03 

270  62 

1,090  55 

13,  683  35 

165,  060  00 

347  00 

137  67 

903  79 

106  93 

273  85 

287  75 

2, 233  00 

263  43 

4,  460  03 

1,101  45 

250  00 

7,223  57 

507  58 

279  00 

308  65 

4,  395  97 
673  60 

6,  500  00 
1,684  87 
8,  554  69 

1,  498  88 
22,287  65 

1,736  68 

5,  616  00 
7.714  37 

2,  856  94 
1,518  15 
2,  040  93 
5,  873  55 


Net. 


$107  41 
471  06 
366  81 
108  25 
545  27 
2,  736  67 
85,  125  51 
173  50 


451  89 

42  77 

136  92 

115  10 


105  38 


550  72 

100  00 

2,  889  43 


139  50 
154  32 
439  60 
336  80 


673  94 
3,421  87 

599  55 
4,  475  93 
1,  096  68 


3,  857  18 

1, 134  77 

759  07 

816  37 

1,767  55 


Remarks. 


Refractory. 


Tailings. 
Tailings. 

Sold. 

Piermont  district. 
Tailings. 


Tailings. 
Refractory. 


Refractory. 


Statement  of  ore  ivorlced  during  the  quarter  ending  Sc2)tcmher  30,1871. 


Name  of  mine. 

Tons. 

Pounds. 

Gross. 

Net. 

Remarks. 

12 
13 
92 

498 

5 

.163 

9 

1 

12 

12 

5,874 

364 

30 

1, 162 

540 

3 

538 

362 

38 

5 

1,171 

279 

26 

24 

2,258 

1,000 
1,000 
1,  750 

""'gii' 

1,700 

1,  500 

300 

1,400 

$860  00 

4L1  50 

6,  044  50 

3,  486  00 

1,823  78 

8,  129  50 

354  25 

250  00 

613  00 

538  00 

231,680  33 

$344  00 

164  60 

2,417  80 

Blair  aud  Banner           

Smoky  Mill 

Tailings. 
Refractory. 

Caroline .... 

830  06 
3, 250  80 
141  70 
125  00 
245  00 
215  20 
99,  436  80 

Chloride  Plat  Consolidated 

Copper- Silver  Glance . 

Crown  Point ... 

Dai.sy 

East  Sheboj'gan 

Eberhardt  aud  Aurora 

Do 

Tailings. 

Featherstone 

1,000 
300 

""'566' 

"'i,'566' 

100 
500 
650 
300 
360 

1,  005  50 
48,  540  00 

l,8ti9  12 

411  00 

7,  456  68 

1,349  00 

2,  110  00 
232  50 

28,  623  00 

5,  865  89 
1,  940  00 

6,  (i74  00 
56, 103  04 

402  20 
19,410  00 

0.  H.  Treasure 

Metropolitan  Mill 

Tailings. 

Moffit 

205  80 
1,491  34 

Piermont 

ShebaMill 

Tailings. 

Silver  Plate 

844  00 

93  00 

5,  724  60 

1,  181  87 

776  00 

3,  297  00 

13,  353  04 

Silver  Wave 

South  Aurora 

Summit  aud  Nevada 

Truckee 

Trench 

Refractory. 

Ward  Beecher  Consolidated 
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County  assessor's  returns  of  ore  ivorlce.d  in   White  Pine    district  for  the  quarter  ending 

December  31, 1871. 


Kame  of  mine. 


Caroline 

Eberhardt  and  Aurora 

East  Sheboygan 

Edgar 

leeberg  

Manhattan 

Noonday  

O.  II.  Treasure 

Do 

Oasis 

Piermont 

Pocatillo 

Swansea  Mill 

South  Aurora 

Silver  Plate 

Silver  Stone 

Trsckce 

Trench 

Wai'd  Beecher  Consolidated 
Manhattan  Mill 

Do 


No.  of 
tons. 


20 

7,  135 

15 

377 

334 

49 

6 

6G0 

47 

176 

236 

70 

600 

2,075 

41 

6 

7 

61 

150 

137 

250 

7 


Pounds, 


400 
'466' 


320 
1,000 
1,8(» 
1,800 


1,800 


1,500 
100 
1,500 
1,  500 
1,200 


Gross  yield. 


$5, 

145, 

1, 

6, 

17, 
1, 

1'3, 

1, 

2, 

3, 

47, 

1, 
1, 

10, 
0, 

12, 
3, 
1, 


101 
643 
075 
972 
946 
530 
792 
790 
327 
139 
099 
(184 
300 
135 
588 
350 
682 
105 
370 
577 
G25 
000 


Remarks. 


Tailir.gg. 
Do. 
Piermont  district. 

Tailings. 


Tailing]?. 

Ore  purchased. 

Name  of  mine  not  given. 


NEW    DISTRICTS   IN  EASTERN  NEVADA. 


Several  new  mining  districts  have  attracted  attention  during  tlie  year, 
but  little  has  been  done  in  these  as  yet  beyond  the  location  of  chxims  and 
preliminary  testing  of  the  ores.  Mr.  A.  J.  Brown,  who  has  visited  these 
districts,  sends  me  the  following  report : 

The  Schell  Greeh  mines  are  situated  in  the  Schell  Creek  range  of  mount- 
ains, about  seventy-five  miles  northeast  of  White  Pine  district,  and 
eighty  miles  south  of  Toauo,  the  nearest  station  on  the  Central  Pacific 
Railroad.  The  first  discoveries  of  mineral-bearing  lodes  were  made  in  the 
early  part  of  Juno,  1871,  about  four  miles  north  of  the  Schell  Creek  station 
on  the  old  overland  stage-road,  and  the  Schell  Creek  miuiug  district  was 
organized.  The  formation  containing  the  ledges  is  dolomite,  overlying 
granite.  The  strata  are  very  near  horizontal  in  this  part  of  the  district, 
having  a  slight  dip  of  only  G  or  8  degrees  co  the  east,  which  is  evidently 
caused  by  the  eruption  of  masses  and  dikes  of  the  rocks  at  the  western 
base  of  the  range.  The  dolomite  appeals  to  be  entirely  destitute  of 
organic  remains. 

Very  few  of  the  mines  are  at  all  developed,  but  what  little  has  been 
done  has  proved  highly  encouraging  for  their  future  value. 

The  McMahon  ledge  is  situated  low  down,  near  the  west  base  of  the 
range,  and  very  convenient  for  cheap  working.  The  croppings  are  about 
1,000  feet  in  length  and  11  feet  in  thickness,  and  lie  entirely  in  dolomite. 
The  ledge  is  opened  by  a  surface  cut,  exposing  a  face  of  ore,  20  feet  in 
length  by  8  inches  thickness,  that  will  average  $75  per  ton.  A  few  tons  of 
assorted  ore,  worked  at  the  Big  Smoky  Mill,  Hamilton,  yielded  |3G0  per 
ton.  The  gaugue  in  this  vein  is  principally  quartz,  intermixed  with  a 
small  quantity  of  calc-spar.  The  ore  is  mostly  silver-copper  glance 
orstromeyerite,  but  black  sulphurets,  horn-silver,  and  some  native  silver 
occur  also. 

The  Woodburn  is  situated  about  300  yards  above  the  McMahon,  and 
n(^ar  the  summit  of  the  range.  This  is  a  parallel  vein,  and  is  also  incased 
in  dolomite,  the  ore  and  gangue  being  similar  to  the  last  named.  In 
fact,  all  the  ledges  situated  wholly  in  the  dolomite  contain  ore  of  the 
same  character,  and  difier  from  the  main  mineral  belt  in  containing  a 
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considerable  percentage  of  copper,  while  the  main  belt  is  absolutely  free 
from'auy  base  metal  except  a  slight  trace  of  antimony.  The  Woodburn 
crops  to  the  surface  for  a  distance  of  200  feet,  and  shows  good  ore  the 
whole  length.  The  thickness  of  the  vein  is  8  feet ;  it  is  opened  by  a 
surface  cut,  from  which  several  tons  of  ore  have  been  taken  that  will 
work  well  into  the  hundreds. 

The  Summit  is  situated  half  a  mile  north  of  the  Woodburn,  and  has 
the  appearance  of  being  a  layer  or  "  shut  vein."  The  foot  wall  is  dolo- 
mite, and  the  hanging-wall  a  thin  bed  of  argillaceous  shale  underlying 
quartzite.  Its  dip  and  strike  correspond  with  the  strata  of  the  country- 
rock.  The  croppings  are  GOO  feet  in  length  and  50  feet  in  thickness.  The 
ore  is  almost  entirely  black  sulphuret,  very  evenly  distributed  througlui 
quartzose  gangue.  Some  of  the  ore  is  very  rich  in  silver,  and  assays  of 
it  run  high  into  the  thousands.  One  ton  of  ore  worked  at  the  Big  Smoky 
Mill  yielded  $395  per  ton,  but  the  average  of  the  vein  is  probably  not 
over  $50,  and  not  over  one-fifth  of  the  whole  vein  can  be  worked  at  a 
profit. 

There  are  several  other  j^romising  mines  in  this  part  of  the  district, 
but  as  nothing  has  been  done  toward  their  develojiment,  we  can  form  no 
estimate  of  their  character  or  im])ortance.  , 

The  Queen  Spring  mines  are  situated  three  miles  south  of  the  over- 
land road,  and  are  separated  from  the  North  Shell  Creek  mines  by  a 
hill  of  porphyry  three  miles  in  length.  This  hill  is  traversed  by  dikes 
of  greenstone  and  greenstone-porphyry,  but  no  mineral-bearing  lodes 
have  been  discovered  on  it.  On  the  next  hill  south  of  the  porphyry 
the  dolomite  again  makes  its  appearance,  and  with  it  an  immense  quartz 
outcrop,  one  and  a  half  miles  in  length,  and  from  50  to  150  feet  in  thick- 
ness. The  dolomite  occupies  here  the  east  side  of  the  range  from  the 
base  to  the  summit,  and  dips  to  the  west  at  an  angle  of  about  25 
degrees.  It  forms  the  foot-wall  of  the  main  vein  or  belt,  the  hanging- 
wall  being  quartzite.  The  vein  here  has  the  same  general  character  as 
the  Summit,  before  described.  The  mineral  combinations,  as  well 
as  the  quartz- gangue,  are  identical,  and  its  position  in  regard  to  the 
dolomite  is  the  same. 

The  Gem,  situated  at  the  extreme  north  end  of  the  belt,  is  the  oldest 
location  in  this  part  of  the  district.  It  is  opened  by  a  surface  cut  20 
feet  in  length,  exposing  a  good  body  of  milling  ore. 

Silver  Chariot  is  opened  l3y  a  shaft  20  feet  in  depth  in  a  mass  of  high- 
grade  ore.  A  few  tons  milled  yielded  $188  per  ton.  About  25  tons  of 
the  same  class  are  on  the  dumj). 

El  Capitan  is  located  on  a  mass  of  croppings  GOO  feet  in  length,  GO 
feet  in  breadth,  and  30  feet  high.     Little  work  has  been  done,  but 
samples  broken  from  the  croppings  assay  from  $20  to  over  a  hundred  • 
per  ton,  and  there  are  probably  several  thousand  tons  of  fair  milling  ore 
in  the  outcrop  alone. 

The  Sweepstakes  is  opened  by  a  shaft  15  feet  in  depth,  all  in  good 
milling  ore.    A  hundred  tons  now  on  the  dump  will  work  $70  per  ton. 

The  Excelsior  is  opened  by  a  surface  cut.  A  good  face  of  ore  is  iu 
sight. 

The  War  Horse  is  opened  by  a  shaft  30  feet  deep,  and  by  a  drift  v/hich 
is  50  feet  in  on  the  vein.    The  ore  is  mostly  low  grade. 

On  the  Fairy  Bell  there  is  no  work  done  as  yet,  but  a  mass  of  crop- 
pings 10  feet  thick  and  50  feet  in  length.     Prospects  very  well. 

The  Nutmeg  is  opened  on  the  surface  by  a  cut  GO  feet  in  length  and  8 
feef  deep,  showing  good  ore  everywhere.    A  shaft  is  sunk  12  feet  in  a 
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bodv  of  black  swlpliuret  ore.    Two  liiinclred  tons  on  the  dump  are  worth 
$80Ver  ton. 

On  the  Storm  ledge  but  little  work  has  been  done,  but  there  is  some 
ore  of  good  quality  on  the  dump  and  in  sight  in  the  outcrop. 

All  these  mines  are  located  on  the  main  belt,  and  yield  sulphurets  and 
horn-silver  ores.     There  are  slight  traces  of  copper,  but  no  lead-ores. 

Silver  Queen  lies  to  the  east  of  the  main  belt,  and  is  incased  in  dolo- 
mite. The  vein  is  8  feet  thick,  the  ore  is  stromeyerite,  with  scales  of 
native  and  horn-silver. 

The  San  Francisco,  incased  as  the  last,  carries  the  same  ore.  The 
vein  is  10  feet  thick,  and  opened  by  a  surface  cut,  exposing  a  large  body 
of  good  ore. 

The  Le  Bross  has  dolomite  casing,  lies  near  the  main  belt,  and  the  ore 
partakes  of  the  character  of  both  the  above-mentioned  systems  of  veins. 
It  is  opened  by  a  short  tunnel,  20  feet  in  length.  A  few  tons  of  good  ore 
are  on  the  dump,  some  of  which  yielded  $95  per  ton  at  Big  Smoky 
Mill. 

South  of  the  Nutmeg  mine  the  dolomite  is  gradually  replaced  by  a 
dark-colored  calcareous  shale,  and  the  main  belt  becomes  poorer  on  the 
surface.  Nevertheless  the  ivhole  ground  is  located,  and  may  possibly 
improve  when  developed.  Several  well-defined  veins  have  been  discov- 
ered near  the  eastern  base  of  the  range,  about  four  miles  south  of  Queen 
Springs.  These  veins  are  found  partly  in  a  highly  siliceous,  stratified 
rock,  and  partly  in  the  limestone  near  it.  They  crop  out  boldly  for  a 
distance,  varying  from  1,000  -to  4,000  feet  in  length,  but  all  correspond 
with  the  strata  of  the  country -rock  in  dip  and  strike. 

The  Home  Ticket  is  the  oldest  location  in  this  part  of  the  district,  and 
has  been  worked  quite  extensively,  developing  a  good  body  of  ore,  5  feet 
in  thickness,  and  worth  $75  per  ton. 

The  Austin  ledge  is  a  late  location,  and  has  not  been  worked.  Sam- 
ples taken  from  the  surface  assay  from  $382  to  $G12  per  ton.  The  ledge 
is  G  feet  thick  and  well  defined. 

The  Elephant  is  incased  in  quartzite,  and  is  12  feet  thick.  Much  of 
the  ore  shows  well  in  black  sulphurets,  and  some  of  it  is  so  rich  that  the 
heat  of  an  ordinary  blacksmith-forge  completely  coats  the  surface  with 
globules  of  pure  silver. 

The  Buhy  mil  mines  are  situated  nine  miles'  south  of  Queen  Springs, 
near  the  summit  of  the  same  range,  and  are  evidently  a  part  of  the  same 
mineral  belt,  as  the  dolomite  is  again  found  on  the  east  side  of  the  vein, 
forming  its  foot- wall.  A  large  mass  of  greenstone,  one  mile  in  length 
and  more  than  1,000  feet  across  its  greatest  breadth,  has  split  the  vein 
here  into  two  branches,  one  of  which  follows  the  dolooiite  along  the  east 
•side  of  the  greenstone,  while  the  other  runs  along  the  calcareous  schists 
on  the  west.  The  deposits  in  this  part  of  the  district  are  ^^ery  rich,  some 
of  the  ore  being  literally  one  mass  of  black  antimonial  sulphurets  of  sil- 
ver; but  the  disturbed  and  broken  character  of  the  deposits  must  neces- 
sarily detract  much  from  the  value  of  the  mines. 

The  Cow  and  Calf  is  the  first  location  made  on  this  hill.  Very  little 
work  has  been  done.  The  vein  is  10  feet  thick,  and  several  tons  of  good 
ore  are  on  the  dump. 

The  Ferret  near  by  shows  a  vein  6  feet  thick,  or  perhaps  more  prop- 
erly a  chimney  of  ore  6  feet  thick,  for  both  mines  aie  evidently  on  the 
same  outcrop. 

The  Columbia  is  opened  by  a  surface  cut,  and  shows  a  face  of  ore  20 
feet  in  length  and  6  feet  in  thickness.  Twenty  tons  are  on  the  duuip, 
most  of  it-  very  rich  in  silver. 
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Silver  Wreath  is  located  on  a  mass  of  wonderfully  rich  croppings, 
some  of  which  assay  as  high  as  $18,000  per  ton,  and  several  tons  now 
sacked  will  work  $800  to  $1,000  per  ton. 

Eatlers'  Pay  and  Eamblers'  Luck  are  near  by,  toward  the  east,  and  in 
the  same  mass  of  croppings.  They  show  the  same  class  of  mineral  in 
abundance. 

Silver  Bluif  has  a  chimney  of  ore  10  feet  in  thickness,  and  several 
tons  on  the  dump  will  work  well  into  the  hundreds. 

Lookout  bas  a  chimney  100  feet  in  length  and  30  feet  thick. 
Several  tons  of  rich  ore  are  on  the  damp. 

The  five  last-named  claims  are  all  located  on  rich  chimneys  of  ore  in 
the  same  outcrop.  The  whole  croppings  taken  together  are  600  feet  in 
length  and  200  feet  wide  on  the  surface.  This  belt  of  mineral  has  been 
traced  four  miles  south  of  Euby  Hill,  and  many  of  the  locations  show 
promising  indications  of  future  value. 

All  the  localities  so  far  described  are  collectively  known  as  the 
Schell  Creek  mines.  They  form  one  of  the  most  promising  as  well  as 
one  of  the  most  extensive  mineral  belts  known  in  Eastern  Nevada.  The 
whole  western  base  of  the  range,  to  within  a  short  distance  of  the  mines, 
is  evidently  of  volcanic  origin. 

Warm  Spring  district  is  situated  twenty-two  nliles  east  of  Queen 
Spriugs,  in  the  Antelope  range  of  mountains.  So  far  as  known  there  is 
only  one  mine  in  this  district. 

The  Nettie  McCurdy  was  discovered  in  the  summer  of  1870,  and. is 
opened  by  a  tunnel  or  drift  along  the  ledge,  40  feet  in  leugth,  and  by  a 
side  drift  across  the  ledge  of  14  feet,  the  thickness  of  the  vein.  The 
ledge  is  incased  in  limestone  and  slate.  The  gangue  containing  the 
ore  is  a  sandy  quartz.  The  ore  contains  considerable  lead.  The  length 
of  the  ore-body  on  the  surfiice  is  200  feet.  Eight  tons  worked  at  the 
Big  Smoky  Mill  yielded  from  $141  to  $278  per  ton.  One  hundred  tons 
of  second-class  ore  now  on  the  dump  are  estimated  to  be  worth  $8,000. 

Piermont  district  is  situated  about  twenty-four  miles  south  of  Schell 
Creek,  at  the  eastern  base  of  the  same  range,  and  was  discovered  and 
organized  in  1869.  The  formation  is  argillaceous  slate,'  alternating  with 
graphitic  slate  and  quartzite.  The  mines  are  either  incased  in  argil- 
laceous slate,  or  between  it  and  the  graphitic  slate  or  the  quartzite,  and 
correspond  with  the  strata  of  the  slates  in  dip  and  strike.  There  are 
several  locations  in  the  district  that  promise  well  if  i^roperly  and 
systematically  developed.  The  Elephant,  Latrobe,  and  Spear  mines 
have  all  been  tested  by  shafts  sunk  to  a  depth  of  35  to  50  feet  in  large 
bodies  of  fair  milling  ore.  The  ledges  are  large  and  well  defined,  and 
wood  and  water  are  very  abundant  in  the  immediate  vicinity  of  the 
mines.  The  Piermont  mine  is  located  at  the  very  base  of  the  range,  on 
the  south  side  of  Piermont  Canon,  and  convenient  for  cheap  working.  It 
has  been  quite  extensively  prospected  during  the  past  year,  and  is  now 
opened  by  a  tunnel,  run  to  the  ledge  through  100  feet  of  country-rock, 
and  a  drift  thence  along  the  hanging-wall  150  feet  in  length.  For  con- 
venience the  ledge  has  been  divided  into  sections  of  200  feet  each,  which 
are  numbered,  from  the  north  to  the  south,  from  1  to  6.  The  first  sec- 
tion, in  addition  to  the  tunnel,  has  two  shafts,  one  36  feet  deep  and  the 
other  45.  Section  6  is  opened  by  a  shaft  36  feet  deep,  and  by  drifts  from 
the  bottom  along  the  lode  25  feet  each  way.  The  vein  north  of  this 
station  is  badly  broken  up,  and  considerable  difficulty  has  been  ex- 
perienced in  working  that  part  to  advantage  ;  but  the  mine  is  yielding 
20  tons  of  ore  per  day,  worth  $40  per  ton.  The  ledge  varies  from  3  to 
8  feet  in  thickness.    A  fine  new  10-stamp  mill  belonging  to  the  property 
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is  situated  200  yards  from  the  month  of  the  tunnel,  and  a  car  track  con- 
nects it  with  the  mine,  by  which  the  ore  is  deUvered  at  the  u}ill  lor  less 
than  $1  per  ton.  The  whole  expense  of  mining  the  ore  and  converting 
it  into  bullion  is  estimated  at  $10  per  ton. 

WHITE  PINE  MOUNTAIN. 

The  mines  on  the  west  side  of  White  Pine  IMountain  were  the  first 
discovered  iu  White  Pine  district,  but  during  the  excitement  attendant 
on  the  discovery  of  the  rich  ores  of  Treasure  Hill  they  were  neglected 
until  the  building  of  the  new  Monte  Christo  Mill  in  June  last.  tSiuce 
then  the  prospect  of  having  a  good  mill,  convenient  of  access,  and  one 
adapted  to  the  reduction  of  the  refractory  ores  found  in  tluit  locality, 
has  induced  several  of  the  mine-owners  to  start  work  on  their  mines  ; 
and  in  nearly  every  instance  developments  have  given  satisfactory  evi- 
dence of  valuable  mines. 

The  Trench  mine  has  been  opened  by  two  shafts,  each  50  feet  deep, 
and  by  dritts  from  the  bottom  of  the  shafts,  50  to  100  feet  in  length,  in 
all  aggregating  about  350  feet,  and  running  mostly  through  bodies  of 
high-grade  ore.  No  ore  has  been  extracted  from  the  mine  beyond  that 
necessarily  excavated  in  running  the  drifts.  This,  amounting  to  about 
100  tons  in  all,  has  been  worked,  giving  a  gross  yield  of  $32,000  or  $320 
per  ton,  one-half  of  which  has  been  profit.  The  vein  is  in  a  thin  bed  of 
dolomite  overlying  shale,  and  is  very  irregular,  varying  in  thickness 
from  1  foot  to  8  feet.     The  ore  is  argentiferous  galena. 

The  Bald  Eagle  is  a  well-defiDed  vein  incased  in  an  altered  shale. 
The  granite  formation  is  only  a  few  yards  distant  from  the  works,  and 
the  ledge  passes  into  it.  The  ledge  is  ouly  3  feet  thick  on  top,  but  at 
the  bottom  of  the  incline,  120  feet  trom  the  surface,  its  thickness  has  in- 
creased to  10  feet,  nearly  all  of  which  is  fair  milling  ore.  Ten  tons  of 
assorted  ore  yielded  $138  per  ton.  There  are  50  tons  of  first-class  and 
150  tons  of  second-class  ore  on  the  dump. 

The  Philadelphia  is  a  parallel  vein.  The  incline  is  110  feet  deep,  and 
the  ledge  4  feet  thick      Assorted  ore  works  $121  per  ton.- 

The  Badger  State  is  incased  in  granite.  The  vein  is  16  feet  thick, 
and  opened  by  an  incline  30  feet  deep.  The  or6  is  nearly  jiure  sulphide 
of  antimony. 

The  Uncle  Sam  is  opened  b}^  an  incline  56  feet  deep,  which  shows 
a  ledge  5  feet  thick.  The  ore  is  argentiferous  galena.  Tlie  average 
value  per  ton  is  $68,  while  some  of  the  richest  ore  yields  $320  per  ton. 

Mills  in  White  Pine. 

Name  of  mill.  No.  of  stamps. 

Manhattan 24 

Dayton 20 

Big  Smoky 20 

Swansea 10 

White  Pine 10 

Sheba 10 

Oasis 10 

Stanford 30 

International,  (new) 60 

Staples 8 

Monte  Christo,  (new) • 20 

Two  other  small  mills,  5  stamps  each 10 

Number  of  mills,  13 ;  number  of  stamps .: - .  232 
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The  Dim  and  McCone  Mill,  10  stamps,  was  destroyed  by  fire  ;  tlie  Hen- 
derson, 5  stamps,  was  removed  to  Scbell  Creek,  and  the  Chicago,  10 
stamps,  to  Pioche.  The  Metropolitan,  15  stamps,  is  now  being  removed 
to  Eureka.    Moore  and  Barker,  8  stamps,  has  been  dismantled. 

HUJMBOLDT   COUNTY. 

Mining  operations  in  Baena  Vista  and  other  districts  of  this  county 
have  been  tolerably  active  during  the  year.  Many  old  mines  have 
been  re-opened  with  greater  skill  and  economy,  and  with  better  results 
than  formerly ;  but  the  lack  of  capital  has  in  many  cases  retarded 
operations. 

The  leading  mine  of  Buena  Yista  district  in  1871,  as  in  preceding 
years,  was  the  Arizona.  This  is,  indeed,  one  of  the  leading  mines  of 
the  West,  and  merits  attention  by  reason  of  its  curious  vein-formation, 
as  well  as  its  extent  and  value.  The  ledge  is  quartz,  carrying  distrib- 
uted particles  or  bunches  of  sulphuret  of  silver,  argentiferous  lead  and 
copper  ores,  and  antimonial  ores,  with  occasional  chloride  of  silver  and 
native  silver.  It  is  inclosed  in  calcareous  slate,  forming  the  crest  of  a 
ridge  of  siliceous  porphyry.  The  vein  appears  to  follow  the  stratifica- 
tion of  the  slates,  yet  has  all  the  other  characteristics  of  a  fissure. 
The  outcrop  runs  partly  around  the  hill,  and  two  companies  at  least, 
the  Manitowoc  and  the  Arizona,  at  one  time  held  locations  upon  it,  and 
worked  their  mines  toward  each  other  in  depth,  one  location  showiug 
a  strike  of  N.  30°  W.,  and  a  southwest  dip,  while  the  other  had  a  strike 
of  N.  15°  W.,  and  an  easterly  dip  of  35  degrees;  that  is,  on  the  suppo- 
sition of  a  single  vein,  the  vein  at  these  two  points  had  two  dips,  ap- 
proaching each  other.  In  fact,  the  ore-seams  came  together  in  depth; 
and,  in  the  lawsuit  which  arose  between  the  companies,  it  was  held  to 
be  established  that  this  })ortion  of  the  ledge  constituted  a  fold  or 
basin,  on  the  opposite  slopes  of  which  the  two  companies  were  work- 
ing. The  Manitowoc  and  Arizona  being  now  consolidated,  this  ques- 
tion has  ceased  to  have  a  legal  bearing;  but  it  is  highly  important  in 
its  relation  to  the  still  problematical  true  course  and  dip  of  the  whole 
deposit,  as  I  shall  presently  show. 

The  principal  opening  of  the  consolidated  mine  is  a  tunnel,  which 
starts  from  the  north  face  of  the  hill,  and  cuts,  about  150  feet  from  its 
mouth,  the  foot-wall  of  the  vein,  or  the  bottom  of  the  "  basin."  The 
axis  of  this  basin  dips  southward,  and  the  tunnel,  if  continued  in  a 
straight  line,  would  pass  through  the  vein ;  but  it  is  forked  at  the  point 
of  intersection,  and  two  horizontal  drifts  are  run,  one  on  each  side  of  the 
fold.  These  branches  are  called  the  east  and  west  tunnels,  and  sepa- 
rate from  one  another  at  the  rate  of  about  one  foot  for  every  four  feet  of 
running  length.  At  the  distance  of  1,000  feet  from  the  fork  they  are 
about  275  feet  apart.  The  east  tunnel  underruns  the  old  Manitowoc 
ground. 

On  the  supposition  of  a  "basin,"  it  must  be  concluded  that  the  gen- 
eral course  of  the  ledge  is  east  aud  west,  and  the  dip  southward  ;  but 
it  is  still  possible  that  the  old  Arizona,  with  its  eastern  dip,  is  the  main 
ledge,  and  the  Manitowoc  a  si>ur  of  it,  ascending  to  the  surface.  Th-e 
theory  tliat  the  two  actually  cross  each  other,  and  that  their  coutinua- 
tions  will  be  found  below  the  "fold,"  lacks  proof.  But  I  noticed,  in 
September,  1871,  a  spur  shooting  downward  from  the  foot-v/all  on  the 
eastern  side,  which  closely  resembled,  iirdip  aud  other  characteristics,  the 
Arizona  vein  as  shown  above,  on  the  west  side.  And  I  infer,  with  some 
reason,  from  the  fragmentary  reports  of  operations  which  have  since 
come  to  hand,  that  this  promises  to  be  a  strong  aud  regular  vein. 
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The  west  timiiel  had  reached,  in  October,  a  distance  of  about  1,100 
feet  from  the  forks.  Here  a  displacement  of  the  ledge  was  met  with, 
and,  having  a  large  amount  of  ground  open,  the  company  postponed 
continuing  the  tunnel  for  the  present.  As  many  breaks  have  been  foujid 
in  the  ledge,  and  all  insignificant  in  extent  of  displacement,  no  special 
importance  attaches  to  this  particular  one  at  the  end  of  the  west  tun- 
nel. The  east  tunnel  seems  to  have  lost  the  ledge  in  broken  ground, 
some  350  feet  from  the  forks.  It  has  been  continued  to  800  feet  without 
certainly  finding  the  ledge  proper.  This  is  beyond  the  workings  of  the 
Manitowoc. 

During  the  year,  while  the  west  tunnel  was  driven  ahead,  the  ledge 
"  has  been  stoped  along  its  upper  and  western  side,  toward  the  north,  (i.e., 
toward  the  entrance  of  the  mine,)  for  about  150  feet  on  the  gentle  rise 
of  the  ledge,  and  at  the  other  end  for  about  10  feet.  There  is,  therefore, 
a  stope  1,100  feet  long,  10  feet  high  at  one  end,  and  150  feet  high  at  the 
other;  only,  instead  of  standing  steeply,  as  in  most  veins,  it  is  not  very 
far  removed  from  a  horizontal  position.  The  workings  look,  in  this 
respect,  more  like  a  coal-bed  than  like  a  metal-mine.  The  above  esti- 
mate of  1,100  feet  of  breast  for  stoping  makes  no  account  of  the  few  and 
small  barren  spots  caused  by  little  "jumps,"  or  displacements  of  the 
vein.  The  ground  stoped  out  is  filled  mostly  with  waste,  the  necessarj^ 
I)assages  and  dumping-spaces  being  left  open.  The  average  thickness 
of  the  ledge  is  2^  feet,  the  range  being  from  10  inches  to  5  feet.  The 
hangiiig-wall  is  very  strong,  and  there  is  usually  a  convenient  clay 
"  gouge"  between  ore  and  slates. 

On  the  east  side,  and  below  the  tunnel,  the  ledge  has  been  worked  out 
to  a  varying  depth.  At  about  85  feet  from  the  forks  a  passage  is  cut 
through,  following  the  "  sag,"  from  the  west  to  the  east  tunnel.  The 
lowest  point  is  about  20  feet  IdcIow  the  tunnel-levels.  A  similar  passage 
between  the  two  tunnels,  a  few  hundred  feet  farther  south,  would  have 
to  go  much  deeper. 

For  about  100  feet  southward  from  the  lowest  point  referred  to,  quartz 
has  been  found,  going  downward  to  the  east,  and  removed.  And  again, 
at  various  points  in  the  tunnel,  rich  rock  has  been  removed  to  the  depth 
of  10  or  20  feet  when  discovered.  For  exploring  the  ground  east  of  the 
■  west  tunnel,  it  is  reported  an  incline  was  sunk  at  a  point  about  900 
feet  from  the  forks,  to  the  depth  of  120  feet,  on  a  uniform  good  ledge, 
dipping  about  20  degrees  east,  with  only  one  slight  displacement. 

The  yield  of  the  ledge  is  remarkably  regular  in  quality.  The  first- 
class  ore  is  worth  $500  per  ton  and  upward  5  the  assay  value  of  the  mill- 
ore  about  $00 ;  and  the  yield  by  first  process  (Washoe  amalgamation) 
about  $33.  There  are  large  quantities  of  tailings,  variously  estimated 
in  value  at  $250,000  to  $1,000,000. 

An  important  economical  improvement  of  the  year  bas  been  the  con- 
struction of  a  tramway  from  the  mine  down  to  the  bottom  of  the  canon 
belSw.  The  loaded  cars,  carrying  about  one  ton  of  ore  each,  descend 
by  gravity,  and  pull  up  the  empty  ones.  The  descent  of  1,900  feet  oc- 
.  cupies  about  five  minutes.  The  saving  is  2^  miles  of  bad  road  in  the 
distance,  and  about  $1.25  per  ton  in  the  cost  of  transportation.  The 
amount  of  ore  extracted  from  the  Arizona  during  the  year  is  about  7,000 
tons. 

The  Arizona  Association  operates  two  stamp-mills,*  and  a  pan-mill 
for  the  treatment  of  tailings.      The  stamj)-niills  have  ten  stamps  each, ' 
of  about  700  pounds,  dropping  8  inches.     At  the  lower  mill  the  rate  of 

*  One  is  owned,  I  believe,  by  another  company,  called  the  Silver  Mining  Company. 
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running  was  96  drops  per  minute.  This  was  perhaps  too  fast,  consid- 
ering the  extreme  lineness  (No.  40  wire)  of  the  screens.  The  capacity 
of  each  mill  is  about  15  tons  daily,  or  1.1  tons  at  the  lower,  and  about 
1.3  tons  at  the  upper,  per  liorse-power  developed  at  the  stamp.  The 
tailings-mill  will  be  mentioned  below. 

The  North  Star  mine  has  been  worked  during  the  larger  portion  of 
the  year.  The  ledge  is  much  disturbed  and  broken  up  by  porphyry, 
which  surrounds  and  underlies  the  ground.  The  irregularity  thus  occa- 
sioned is  the  cause  of  the  expensive  aud  difiicult  working  of  the  mine, 
as  much  prospecting  is  required  and  much  quartz  has  to  be  moved, 
which  needs  much  picking  to  obtain  the  required  grade  for  milling  or 
shipping  ores.  Thus  far  the  works  have  not  reached  100  feet  depth. 
The  mine  is  in  limestone.  The  amount  of  ore  extracted  daring  the  year 
is  about  050  tons,  of  which  about  7  tons  have  been  selected  for  shipping- 
ore,  the  balance  being  treated  at  the  Pioneer  Mill,  and  yielding  about 
§17,000. 

On  the  Henning,  (an  old  claim,  about  a  mile  south  of  the  Arizona), 
work  waj  commenced  in  July,  aud  has  been  prosecuted  without  inter- 
ruption since.  A  tunnel  has  been  run  for  about  150  feet  on  the  ledge. 
The  outcrop  had  spots  of  rich  mineral;  but  the  amount  has  been 
increasing  steadily  as  the  tunnel  is  driven  into  the  hill.  A  few  tons  of 
the  ore  taken  from  near  the  mouth  of  the  tunnel  were  worked  by  the 
Pioneer  Mill, but,  being  poor,  assayed  only  $25  per  ton.  The  mine  is  in 
calcareous  slate,  similar  to  the  Arizona  country-rock. 

On  the  old  Peru,  now  the  Agamemnon,  a  drift  has  been  run  on  the 
ledge  in  the  upper  tunnel  for  about  150  feet.  Several  tons  of  ore,  rich 
in  mineral,  have  been  selected  for  trial,  and  await  now  more  favorable 
weather  for  removal.  Assays  of  pieces  run  from  $45  to  $500  per  ton, 
with  a  good  percentage  of  gold.  A  contract  has  been  let  to  run  75  feet 
of  drift  aud  75  feet  of  incline  on  the  ledge  for  the  ore  to  be  taken  out 
during  the  work.  The  mine  is  situated  about  half  a  mile  southeast  of 
the  Arizona,  in  a  deep  ravine.  The  outcrops  of  the  ledge  can  be  traced 
for  several  hundred  feet,  crossing  the  hill  cast  of  the  Arizona.  It  is  in 
the  metamorphic  rocks  of  the  couutry,  quartzite  and  slate*. 

The  Eclipse  is  located  on  the  main  range  of  hills  west  of  the  district, 
at  a  short  distance  from  the  summit,  and  is  in  calcareous  slate,  which 
caps,  with  the  limestone,  the  hill  above.  The  tunnel  driven  to  intersect 
the  ledge  was  constructed  during  the  year,  and  a  good-sized,  min- 
eral-bearing ledge  was  found.  Drifts  were  run,  and  sufdcient  quartz 
was  taken  out  for  a  fair  trial  at  the  Pioneer  Mill;  but  the  result  was  not 
very  favorable. 

The  prospecting  of  other  claims  has  not  been  carried  far  enough  to 
render  them  worthy  of  special  mention. 

The  three  stamp-mills  in  the  district  have  been  at  work  with  little  in- 
terruption during  the  year.  The  Pioneer  has  worked  the  old  tailings 
in  its  reservoir,  the  North  Star  rock,  and  the  tailings  of  about  2,000  tons 
of  Arizona  rock  worked  last  year.  The  Arizona  and  the  Silver  Mining 
Company's  luills  reduced,  until  the  end  of  October,  rock  from  the  Ari- 
zona mine.  Since  then  the  latter  has  worked  the  tailings  lying  in  its  reser- 
voirs, and  the  former  has  worked  rock  three-quarters  of  the  time  and 
tailings  the  rest.  ■     . 

During  May  and  June  the  Arizona  Association  built  a  tailings-mill 
with  six  Varney  pans,  to  work  the  tailings  from  the  Arizona  and  the 
Silver  Mining  Company's  mills.  It  is  built  between  these  two  mills,  and 
the  tailings  are  brought  to  it  in  sufficient  quantities  by  a  one-horse 
wagon.    An  engine  and  boiler  give  the  necessary  motive-power,  yet  a 
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turbine  wheel  is  connected  with  the  machinery,  worked  by  a  45-foot 
fall.  It  is  the  intention  to  work  it  with  this  power,  when  the  v,  ater  of 
the  canon  is  in  sufficient  quantity  for  the  purpose.  Tlie  mill  works  from 
25  to  30  tons  of  tailings  in  twenty-four  hours.  The  mere  reworking-  of 
the  tailings  did  not  give  the  satisfaction  expected,  and  an  Akin  furnace 
has  just  been  completed  to  roast  the  tailings.  The  furnace  is  said  to 
have  worked  well ;  but  enough  drying-surface  had  not  been  provided, 
so  that  the  required  quantity  of  tailings  could  not  be  dried  in  twenty-foui 
hours  for  the  run  of  the  whole  mill.  This,  together  with  the  x>oor  success 
of  a  machine  for  breaking  up  the  tailings,  led  to  the  stoppage  of  the 
furnace,  after  four  or  five  days'  running.  Another  dilSculty  may  be  the 
fumes  of  mercury  from  the  tailings  while  drying,.  The  chlorination 
attained  to  84  per  cent,  by  the  first  working;  but  it  cannot  be  said 
that  this  is  the  best  result  possible,  for  the  furnace  was  not  ruu  long 
enough  to  regulate  the  working  thoroughly. 
The  bulliou  produced  by  the  mills  is  as  follows : 

From  Arizona  rock,  by  two  mills,  about $225,  500  00 

From  Arizona  tailings,  worked  at  ditferent  times  by  the 

three  mills,  about -.1 . . . .       72,  000  00 

The  Pioneer  Mill  shipped  from  rock  about 12,  500  00 

The  Pioueer  Mill  shipped  from  tailings  about 30,  000  00 

Total  product  about 346,  000  00 


There  were  shipped  from  the  Arizona  mines  about  170  tons  of  select 
ore  to  San  Francisco,  netting  $78, 000. 

Montlily  shi-pnients  of  hullion. 

For  January,  1871 $32,  788  62 

For  February 23,  906  76 

For  March 28,  422  o5 

For  April 24,  CG4  87 

For  May 23,  096  21 

For  June 31,  478  21 

For  Julv .  35,  535  78 

For  August ,  - 30, 199  43 

For  September 27,  870  26 

For  October 35^  737  43 

For  November 27,  001  07 

For  December 26,  000  00 

Total , 346,  821  19 


Star  district. — One  of  the  earliest  and  most  furious  mining  excitements 
in  the  State  of  Nevada  was  that  which  followed  the  discovery  of  the 
Sheba  mine  and  the  organization  of  the  Star  district,  ten  years  ago.  For 
a  considerable  period  this  caiion  was  the  scene  of  an  enthusiastic  and 
busy  industry;  Star  City  became  a  flourishing  mining  town,  with  tv/o 
hotels,  an  express  office,  daily  mails,  a  telegraph-line  to  Virginia  City, 
and  a  reported  i)opulation  of  more  than  a  thousand  inhabitants.  Yet  in 
1868,  when  I  first  visited  the  district,  a  decline  as  sudden  and  rapid  as 
its  rise  had  left  of  all  this  prosperity'  and  promise  no  trace  except  the 
empty  houses  of  the  town,  the  abandoned  mining-works,  and  the  daily 
mail  and  the  telegraph  and  express  offices,  which  had  not  yet  been 
removed.    The  collapse  had  been  quick  and  apparently  comx)lete;  yet  a 
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study  of  the  deserted  district  led  me  to  report  at  tbat  time  to  the  Govern- 
ment (see  my  Eeport  on  Mining  Statistics  rendered  January  18, 1860,  page 
127)  tliat  it  would  certainly  sooner  or  later  receive  attention  again.  This 
opinion  was  based  partly  upon  evidences  presented  by  the  district  itself, 
partly  upon  inferences  from  its  history.  It  was  notorious  that  the  whole 
community  had  followed  the  fortunes  of  the  Sheba  mine.  Scarcely  any 
other  in  the  district,  except  the  De  Soto,  and  perhaps  one  or  two  minor 
enterprises  on  the  same  belt  with  the  Sheha,  had  been  productive  of  any- 
thing more  than  assays  and  prospects.  When  the  ore-bodies  of  the  Sheba 
were  exhausted,  and  the  expensive  prospecting-works  of  that  company 
failed  to  disclose  any  continuation  or  repetition  of  them,  the  ruin  of  Star 
City  was  inevitable  and  immediate.  But  in  this  very  circumstance  was 
the  ground  of  hope  for  the  future.  The  successful  re-opening  of  the 
Sheba  mine  would  be  certain  to  recall  the  prosperity  which  its  close  had 
driven  away.  Moreover,  the  evidence  presented  by  the  mine  itself  and 
its  surroundings  was  sufficient  to  justify  the  expectation  (which  has 
since  been  realized)  that  the  main  deposit,  outlying  chambers  of  which 
had  formed  the  ba«is  of  former  operations,  might  be  found  by  more 
careful  and  rational  search.  This  point  will  more  clearly  appear  from  a 
description  of  the  district. 

Star  City  is  about  twelve  miles  north  of  Unionville,  at  present  the 
principal  town  of  Humboldt  County.  The  Star  district  lies  on  the  eastern 
slope  of  a  range  of  mountains,  the  highest  peak  of  which  (Star  Peak) 
has  an  altitude  of  about  11,000  feet  above  sea-level.  The  deep,  wide,  and 
tortuous  caiion  runs  from  the  summit  of  the  range  easterly  to  the  broad, 
dry  valley,  and  collects  the  waters  of  a  considerable  area  into  Star  Creek, 
which  carries  70  miners'  inches  in  the  dryest  summer  months  and  swells 
to  200  or  300  inches  in  the  early  summer,  after  the  snows  begin  to  melt. 
This  stream  flows  across  the  outcrops  of  the  metalliferous  veins,  which, 
mostly  course  parallel  with  the  range.  The  debris  and  gravel  are  per- 
haps 20  or  30  feet  deep  in  the  bottom  of  the  caiion ;  and  although  the 
mainly  argentiferous  character  of  the  ore-deposits  of  the  district  gave 
little  hint  of  alluvial  gold,  yet  a  company  of  enterprising  prospectors 
have  recently  commenced  gulch-mining,  and  are  reported  to  have  opened 
very  i)rofitable,  though  limited  ground.  This  occurrence  of  gold  placers 
below  the  outcrops  of  silver-mines  is  not  unprecedented.  It  will  be 
remembered  that  the  Comstock  ledge  in  IS'evada  was  discovered  by  fol- 
lowing up  the  gulch  deposits  to  which  it  had  given  rise.  That  vein  has 
always  since  produced  a  considerable  quantity  of  gold  associated  wath 
its  silver;  but  less  auriferous  silver-mines  may  still,  in  the  course  of 
time,  have  given  rise  to  accumulations  of  gold  in  placers.  The  two  metals 
habitually  occur  together  in  nature. 

In  ascending  the  canon,  the  sections  of  successive  strata  may  be  ob- 
served, showing  a  general  north  and  south  course,  and  a  dip  westerly, 
into  the  mountain.  They  consist  of  alternating  quartzite,  limestone, 
shales,  and  slates.  The  first  formation  crossed  above  the  foot-hills  is  a 
metamorphic  quartzite,  gray  when  freshly  broken,  but  changing  on 
exposure  to  brown.  The  next  layer  above  is  a  gray  limestone,  dipping- 
west  about  00°,  and  bedded  in  layers  of  a  few  inches  thickness,  the 
whole  group  being  about  100  yards  thick.  Overlying  this  is  a  large 
development  of  black  limestone,  in  which  several  silver-bearing  deposits 
have  been  discovered.  This  is  succeeded  by  gray  quartzite,  and  the 
latter,  in  turn,  by  black  slate.  Between  the  two  formal  ions  last  men- 
tioned is  a  belt  or  channel,  more  than  200  feet  wide  horizontally,  of 
bluish-gray  silicious  and  calcareous  rock,  characterized  by  the  preva- 
lence of  small  threads  of  crystallized  quartz,  and  (on  all  the  cleavages) 
H.  Ex.  211 14 
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coatings  of  ttilc:  It  was  in  this  channel  that  the  Sheba  deposit  was 
discovered,  a  few  feet  only  from  grass,  and  close  under  the  hanging- wall, 
bounded,  in  fact,  by  the  black-slate  roof  above,  and  by  a  well-defined 
horizontal  floor  in  the  veinstone  below.  The  first  and  largest  chamber 
having  been  worked  out,  one  or  two  smaller  ones  were  found  close  by, 
likewise  lying  upon  the  same  floor  and  close  to  the-  hanging- wall. 
About  $125,000  were  extracted  from  these  bodies,  and  very  large  sums 
were  expended  in  the  search  for  farther  deposits.  Quite  naturally,  the 
floor  which  formed  the  lower  limit  of  those  already  exploited  was  sup-' 
posed  to  be  a  foot-wall,  and  it  was  expected  that  one  would  be  again 
found,  if  found  at  all,  hugging  the  hanging-wall  as  before.  Conse- 
quently, all  explorations  were  confined  to  this  part  of  the  belt,  with  the 
exception  of  a  single  cross-cut,  which  was  run  about  200  feet  towards 
the  underlying  quartzite.  At  that  time  it  was  by  no  means  certain 
that  the  whole  belt  between  the  quartzite  and  the  slate  belonged  to  one 
vein,  and  must  be  considered  as  veinstone.  On  the  contrary,  two  other 
parallel  claims  were  located  on  the  surface,  within  these  limits,  upon 
small  stringers  or  threads  of  ore,  of  no  real  independent  importance. 

The  futile  exploring- drifts  of  the  Sheba  Company  presented  one  indi- 
cation which  might  have  led,  and  did  finally  lead,  to  the  discovery  of 
the  true  nature  and  position  of  the  vein.  I  refer  to  the  fact  that  the 
numerous  small  stringers  of  quartz,  and  sometimes  of  ore,  encountered 
in  the  veinstone  mass,  dropped  away  towards  the  distant  east  or  foot- 
wall.  This  fact  appeared  insignificant  at  the  time,  in  comparison  with 
the  encouragement  given,  by  the  large  bodies  already  found  on  the 
hanging-wall,  to  further  explorations  in  that  part  of  the  channel. 
These  explorations  were  expensive,  thorough,  and  utterly  barren  of  re- 
sults ;  and  the  comi^any  susperhded  operations  (as  so  many  companies 
do)  just  when  the  negative  evidence  accumulated  would  have  led  them 
inevitably  to  continue  their  search,  if  they  had  continued  it  at  all,  in  the 
right  quarter. 

After  several  years  of  abandonment,  the  property  came  into  the  hands 
of  its  present  proprietors,  and  work  was  resumed. under  the  direction  of 
M^.  Samuel  Stewart,  superintendent  of  the  well-known  Arizona  mine 
at  Unionville,  Mr.  Eichard  Nash  having  immediate  charge  of  the  oper- 
ations. The  latter,  who  was  for  many  months  in  the  employ  of  the  old 
Sheba  Company,  and  possessed  perfect  familiarity  with  the  history  of 
their  operations,  has  made  good  use  of  the  experience  of  the  past. 
After  some  further  exploration  along  the  hauging-wall,  resulting  in 
nothing  more  than  the  discovery  of  small  outlying  pockets — mere  rem- 
nants of  the  old  bonanza — he  resolved  to  follow  the  indications  of  the 
slips  and  stringers  in  the  veinstone,  and  to  look  for  a  main  body  further 
east  than  any  workings  had  previously  gone.  Accordingly  he  drove  a 
tunnel  northward  into  the  belt  from  the  caiion,  and  cross-cutting  towards 
the  foot- wall,  considerably  under  the  old  works,  struck,  at  a  distance  of 
about  G50  feet  from  the  tunnel-mouth,  a  large,  well-defined,  and  rich 
vein. 

It  is  now  perfectly  clear  that  the  numerous  stringers  and  threads  of 
quartz  traversing  the  channel  of  veinstone  drop  to  the  foot-wall,  upon 
which  they  unite  to  form  the  vein.  The  bodies  found  in  the  old  Sheba 
mine  were  within  the  wide  cbannel,  but  far  outside  of  the  ore-vein  now 
disclosed.  Such  outlying  chambers  are  of  frequent  occurrence  in  ore- 
deposits  of  this  character. 

The  vein  recently  opened  has  been  exposed  by  a  drift  for  about  100 
feet  in  length.  Stoping  has  been  carried  on  for  about  25  feet  above 
this  drift,  and  a  winze  has  been  sunk  below  the  drift  about  15  feet. 
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The  miuimiTm  width  of  quartz  aud  ore  is  20  inches,  the  maximum  9  J  feet, 
by  measurement  in  the  roof  of  the  stope.  This  large  width  constitutes 
a  bulge  in  the  vein  about  IG  feet  in  horizontal  length.  At  the  bottom 
of  the  winze  there  is  a  four-foot  vein.  The  average  width  of  the  ore- 
vein  throughout  these  exposures  is  4^  feet.  At  the  north  end 
of  the  opening  it  is  somewhat  scattered,  but  recovers  itself  beyond 
and  below.  At  the  south  end  there  is  a  clay  seam  cutting  and 
heaving  the  vein.  At  the  time  of  my  visit  (September  6)  a  short  cross- 
cut was  in  progress,  to  strike  the  vein  beyond  this  break  ;  and  a  char- 
acteristic baud  of  black  rock,  which  everywhere  accompanies  the  vein- 
walls,  and  which  has  been  seen  nowhere  else  in  the  mine  than  in  that 
jiosition,  had  already  been  struck  in  the  cross-cut,  leaving  no  reasonable 
doubt  of  the  immediate  vicinity  of  the  ore.  The  vein  where  it  is  cut 
ofl'  has  its  maximum  width,  and  the  cross-seam  is  so  thin  and  smooth, 
and  gives  so  "clean"  a  cut,  (without  broken  ground,)  as  to  indicate  but 
a  very  small  heave. 

The  structure  of  the  vein  is  perfectly  regular  and  normal  in  appear- 
ance. Vugs  and  combings  occur  in  it  frequently,  as  well  as  a  banded 
structure,  which  promises  excellently  for  both  permanence  and  quality. 
The  clay  partings  are  thin,  and  the  foot-wall  is  hard  aud  well  defined. 
Although  so  many  stringers  are  dropping  in  from  the  hanging-wall,  to 
swell  the  dimensi®ns  and  value  of  the  vein,  none  have  ever  been  found 
to  penetrate  the  foot-wall. 

The  course  of  this  vein  by  compass  is  north  ll^  west  by  south  11°  east. 
The  dip  varies  from  vertical,  and  in  one  place,  70°  east,  to  60°  west.  The 
immediate  gangue  is  quartz,  and  the  ore  is  principally  fahlerz  and  argentif- 
erous zinc-blende.  The  first-class  ore,  comprising  apparently  about  5  per 
cent,  of  the  whole,  is  worth  from  three  hundred  to  five  hundred  dollars  per 
ton.  The  second-class  ore  (judging  from  its  appearance  as  compared 
with  what  I  remember  of  the  old  Sheba  ore)  should  be  worth  fifty  to 
seventy-five  dollars.*  The  mill  of  the  Sheba  Comi^any,  formerly  situ- 
ated at  the  north  of  the  caiion,  was  sacrificed  and  lost  during  the  pecu- 
niary embarrassments  and  confusion  of  an  interregnum;  but  a  small 
water-mill  has  been  erected  in  the  caiion,  containing  five  stamps  and  a 
small  number  of  concentrating-machines,  for  the  purpose  of  crush'ng 
and  concentrating  the  ore  thrown  aside  as  unprofitable  during  the  former 
workings.  This  mill  is  run  at  a  small  profit,  in  spite  of  the  great  waste 
of  silver  involved  in  the  use  of  wet  concentration  ui^on  ores  containing'^ 
brittle  compounds  of  silver. 

These  ores  consist  of  sulphurets  of  silver,  argentiferous  fiihlerz,  and 
zinc-blende,  the  last  mineral  having  been  found  by  separate  assay  to 
carry  a  high  value  in  silvei:. 

The  true  method  of  treatment  would  be  to  roast  with  salt  all  the  ores, 
of  every  grade,  m  the  Stetefeldt  furnace,  the  Bruckner  cylinder,  or  the 
ordinary  reverberatory,  and  then  extract  the  silver  by  close  amalgama- 
tion in  barrels  or  pans.  I  entertain  no  doubt  that  the  whole  mass  of 
the  veiu  described  can  be  thus  treated  at  a  handsome  profit.  The  ore 
extracted  during  recent  prospecting  operations  has  paid  all  expenses, 
no  assessments  having  been  levied  since  the  re-opening  of  the  mine. 

So  long  as  the  two  real  walls  (the  slate  and  the  quartzite)  inclose  so 
wide  a  channel,  there  is  of  course  a  possibility  that  the  ore-vein  may 
scatter  through  the  intermediate  space.    But  all  indications  prove  that 

*The  lowest  assay  in  quantities  of  ten  tons,  of  the  first-class  ore  shipped  from  the 
mine  since  re-opening,  has  been  ,f582  per  ton.  The  second-class  ore  has  run  $C9  and 
upward.    My  figures  are,  therefore,  very  low. 
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this  will  not  be  the  case  at  depths  below  tlie  present  tunuel-level.  Tbe 
vein  having  once  regularly  formed  on  tbe  ioot-wall,  by  stringers  drop- 
ping eastwardly  to  that  Avail,  may  be  expected  to  stay  there  iu  depth. 
The  slips  of  the  rock  also  dip  eastward.  The  clay  cross-seam  already 
alluded  to  courses  north  45^  west  and  dips  84°  east.  From  all  these  indi- 
cations, as  well  as  from  the  appearance  of  the  ledge  itself,  which  is  far  more 
persistent  and  regular  than  anything  hitherto  discovered  in  the  Sheba 
ground,  it  is  im[)Ossible  not  to  believe  that,  though  there  may  be  outside 
ore-bodies  in  the  west,  there  will  not  cease  to  be,  from  present  workings 
downward,  a  strong  vein  on  the  foot-wall. 

A  decisive  corroboration  of  this  view  is  furnished  by  the  circumstance 
that  the  two  walls  of  the  wide  channel  are  drawing  nearer  together  in 
depth.  This  may  be  clearly  seen  in  the  underground  Ttor'kiugs,  and  its 
eflect  will  be  to  exclude  gradually  the  barren  ground  which  now  occu- 
pies so  large  a  space  in  the  channel,  and  to  secure,  in  all  probability,  a 
compact  and  reasonably  uniform  ore-bearing  vein. 

The  facilities  for  working  this  mine  are  good.  The  company  owns 
the  whole  water-right  of  Star  Creek,  and  has  a  wagon-roail,  con- 
structed at  great  expense,  down  the  side  of  the  caiion.  The  distance 
to  Mill  City  on  the  Central  Pacific  Eaiiroad,  is  twelve  miles,  and  the  cost 
of  hauling  ore  by  teams  $5  per  ton.  Little  timber  is  required  in  the 
mine,  and  ihe  extraction  of  the  ore  for  some  time  to  come  may  be  cheaply 
carried  on  through  the  tunnel  and  stopes  now  open.  Exact  estimates 
of  cost  are  at  present  impracticable,  since  a  large  portion  of  the  work 
hitherto  has  been  prebminary,  and  the  era  of  regular  production  is  but 
just  beginning. 

The  old  works  on  the  east  have  been  worked  on  tribute  by  four  Cor- 
nish miners  for  three  months  with  good  success.  The  mineral  being 
scattered,  is  liable  to  "make  bunches;"  and  this  is  a  safer  way  lor  the 
owners  and  more  in^ofitable  to  miners  of  some  experience. 

The  concentrating-mill  connected  with  the  mine  was  run  for  a  short 
time  in  the  spring.  Although  the  quartz  was  well  separated  from  the 
mineral,  the  result  was  not  satisfactory,  the  probability  being  that  the 
fine  particles  of  silver-ores  floated  away  to  some  extent  on  the  water. 

The  De  Soto  was  worked  but  little  during  the  year.  About  a  hundred 
tons  of  ore  were  sent  to  the  Eeno  Mill  for  reduction.  The  mine  having 
been  bonded  to  an  English  company,  this  was  done  to  make  a  trial  of 
the  working  of  the  ore.  The  work  gave  satisfactory  results.  It  is  not 
knowni  yet  whether  the  sale  has  been  effected. 

The  Yankee  Blade  has  been  worked  during  the  year.  The  result  is 
not  yet  very  satisfactory.     This  mine  is  iu  calcareous  slate. 

In  Star  Caiion  fair  results  being  anticipated  from  gulch-washing,  last 
summer  dams  were  made  to  obtain  a  head  of  water  to  wash  the  stream- 
deposits.  The  water  failed  at  the  end  of  the  summer,  before  final  results 
were  obtained,  and  the  work  waits  for  the  wet  season. 

In  the  same  district,  in  Bloody  Caiion,  about  four  miles  south  of 
Star  Caiion,  an  antimony-ledge  has  been  worked  this  fall,  and  about 
100  tons  shipped  to  SanErancisco.  The  little  demand  for  the  metal 
here,  and  tbe  danger  of  an  over-stocked  market,  make  the  busi- 
ness somewhat  precarious. 

Central  district. — Mining  operations  have  been  carried  on  during  the 
greater  part  of  the  year,  mostly  in  prospecting  and  testing  the  rock 
from  the  different  ledges.  The  ledges  contain,  in  many  cases,  besides 
silver,  a  large  per  cent,  of  gold.  Those  specimens  seen  by  the  writer 
are  quartz  with  galena,  a  little  zinc-blende  and  antimony,  or  their  decom- 
posed products. 
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The  little  stamp-mill  of  Philip  Mnller,  in  the  district,  has  been  at 
work  when  necessary  to  make  trials  of  a  few  tons  of  rock  at  a  time  for 
prospectors.  The  owner  has  also  been  experimenting  on  a  little  roast- 
ing-furnace  of  his  own  make  during  the  year,  with  varying  results. 

Sierra  district. — A  mill  has  been  put  up  for  dry  amalgamation,  accord- 
ing to  A.  B.  Paul's  patent.  The  tirst  experiments  are  said  to  be  very 
satisfactory  by  the  superintendent  of  the  mill,  Mr.  Charles  D.  Smyth. 
People  await  tlie  final  result  with  much  interest.  The  mill  has  been 
placed  in  Dun  Glen  CaCon,  above  the  town,  where  the  Old  Lang  Syne 
mill  used  to  be.  The  Lang  Syne  mine  has  been  worked  for  a  few  months 
to  extract  the  necessary  quartz  for  the  new  mill.  .The  Tallulah  mine  also 
has  been  running  its  tunnel  to  reach  the  ledge  about  150  feet  below  the 
old  works.  The  Auburn  mine  has  also  been  worked  in  a  small  way. 
For  want  of  means  to  work  their  quartz,  rich  in  gold,  the  owners,  who 
work  the  mine  themselves,  have  stamiied  and  extracted  by  hand  the 
gold  from  the  rich  pieces  to  obtain  the  means  to  prosecute  their  work. 

Echo  district. — The  Butte  mine  was  worked  until  last  September, 
when  the  mill  of  the  company  at  Eye  Patch  was  burned  down.  The 
Avork  done  during  the  first  part  of  the  year  was  on  the  incline,  sinking 
deeper  on  the  ledge,  besides  the  removing  of  the  ledge  between  two 
dritts  run  north  of  the  incline.  This  was  the  main  source  from  which 
the  mill  was  famished  with  ore.  Last  July  the  company,  after  pur- 
chasing a  tunnel  about  500  feet  in  the  hill,  well  located  to  reach  their 
ledge,  began  work  on  it.  They  will  be  about  130  feet  vertically  below 
the  present  mouth  of  the  mine  when  the  ledge  is  reached  by  the  tun- 
nel. 

The  work  on  the  old  Alpha  mine  was  also  resumed  last  fall,  and  a 
good  deal  of  ore  picked  from  the  dumps  has  been  shipped  to  the  Eeno 
mill  for  reduction. 

The  mill  at  Eye  Patch  was  burned,  by  accident  it  is  supposed,  last 
September.  A  new  one,  stronger  and  better  adapted  to  the  wants  of 
the  place,  has  been  built,  and  will  probably  be  ready  to  run  early  in 
1872. 

Antimony  in  Xevada. — For  the  following  interesting  description  of 
some  remarkable  antimony-mines,  I  am  indebted  to  Mr.  William  L. 
Faber,  a  metallurgist  of  scientific  training  and  practical  experience. 

The  mines  are  situated  in  Humboldt  County,  twelve  miles  south  of 
Battle  Mountain,  a  station  on  the  Central  Pacific  Eailroad,  five  hundred 
and  forty  miles  east  of  San  Francisco,  and  three  hundred  and  sixty 
miles  west  of  Ogden  and  Salt  Lake  City. 

There  are  two  parallel  veins,  about  100  feet  apart,  one  of  which  has 
been  prospected.  Both  crop  out  for  over  a  mile,  commencing  at  the 
top  of  a  ridge,  where  the  Mountain  King  shaft  has  been  opened,  run- 
ning downward  about  1,000  feet  in  a  distance  of  1,500  feet  north,  where 
they  cross  a  cafion  or  gully,  and  thence  rise  on  the  opposite  ridge,  where 
another  shaft,  the  Columbia,  has  been  sunk  to  a  depth  of  93  feet,  at  a 
point  about  80  feet  above  the  cafion. 

The  Mountain  King  shaft  is  15  feet  deep,  and  exhibits,  from  sur- 
face to  bottom,  and  in  the  bottom,  a  continuous  vein,  two  feet  thick,  of 
solid  sulphuret  of  antimony.  The  vein  is  perpendicular,  and  has  well- 
defined,  regular  walls,  clearly  cutting  the  country-rock. 

In  the  Columbia  shaft  the  vein  is  not  so  regular  or  well  defined, 
but  still  contains,  in  a  width  of  four  feet,  fully  two  feet  of  solid  ore, 
sometimes  in  a  body,  sometimes  divided  in  two  or  three  strings  by  inter- 
vening horses.  From  the  excavation  3,750  cubic  feet  of  rock  were  re- 
moved, which  furnished  150  tons  of  clean  ore,  being  at  the  rate  of  one 
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ton  per  25  cubic  feet.    Of  this  ore  50  tons  have  been  removetl  and  sold 
or  used,  while  100  tons  are  on  the  dump. 

The  ore  from  the  Columbia  shaft  is  an  intimate  mixture  of  sul- 
phuret  and  oxide  of  antimony,  quite  free  from  any  other  mineral  or 
metal.  A  careful  analysis  of  a  fair  average  sample  of  the  ore,  rough- 
dressed,  resulted  as  follows : 

Moisture 2. 82 

Alumina,  (clay) 1.  58 

Silica ^ 12.  62 

Antimony G2.  28 

Bismuth ..'...     G.  G3 

Sulphur 15.  31 

Oxygen,  (calculated) 4.  06 

99.  30 


A  specimen  from  near  the  surface,  at  the  Columbia  shaft,  assayed 
3  ounces  of  silver  per  ton  ;  one  from  the  bottom  of  the  shaft,  20  ounces ; 
and  one  from  the  Mountain  King  shaft,  19.5  ounces. 

Miueralogically,  the  ore  consists  of — 

Blue  sulphuret  of  antimony , 56.  71 

Yellow  oxide 29.  09 

Quartzose  gangue 14.  20 

100.  00 


These  mines  are  peculiarly  interesting  on  account  of  the  singular 
purity  of  the  ore,  since  the  absence  of  lead  and  copper  greatly  facilitates 
the  production,  by  the  simplest  reduction  process,  of  an  excellent  quality 
of  regulus  of  antimony.  This  was  fully  proved  by  an  experiment  which 
I  made  at  the  works  at  Battle  Mountain  Station,  smelting  the  ore 
in  a  reverberatory,  with  native  alkali  as  tiux,  and  fine  coal  as  the  only 
reducing-agent,  and  thus  producing,  in  one  operation,  from  crude  ore, 
metallic  antimony,  several  tons  of  which  were  shipped  to  New  York  and 
sold  to  consumers  for  various  puposes.  All  who  have  used  it  pronounce 
it  equal  to  the  imported  refined  regulus ;  although  some  of  the  pigs 
were  not  quite  free  from  sulphur. 

The  details  of  the  smelting  process  Mr.  Faber  does  not  wish  to  make 
public,  but  that  it  is  inexpensive  appears  from  the  following  facts:  The 
furnace,  of  a  capacity  to  hold  only  a  ton  of  melted  ore,  could  work  this  oft" 
in  twelve  hours,  producing  800  to  1,000  pounds  of  metal  from  2,000 
pounds  ore.  Pifty  percent,  was  the  best  yield  obtained,  and  this  only  when 
the  furnace  worked  to  perfection.  The  consumption  of  coal  was  1  ton 
in  twenty-four  hours,  the  fine  coal  silted  from  which  was  used  as  the 
reducing-agent,  mixed  with  the  melted  ore. 

The  loss  of  metal  by  volatilization  was  quite  insignificant,  and  nearly 
the  whole  loss  was  due  to  the  difliculty  of  keeping  the  antimony  out  of 
the  slag.  Several  times,  from  an  error  in  the  working  or  in  fluxing, 
nearly  all  the  metal  was  scorified,  nor  could  it  be  reduced  again  from 
the  siag,  at  least  in  the  reverberatory. 

Mining  the  ore  costs,  by  contract,  $2  per  ton.  Hauling^  from  the 
mines  to  the  station,  by  job  teams  from  a  livery-stable,  costs  $4  per  ton. 
Freight  to  San  Francisco,  $10  per  ton ;  to  England,  via  Cape  Horn, 
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say  ^15  per  tou,  meaning  always  the  short  ton  of  2,000  pounds.  The 
ore  is  worth  in  England  from  £12  to  £15  per  miners'  ton,  of  2,352 
pounds,  equivalent  to  about  $50,  to  $62  for  2,000  pounds.  The  regulus 
is  worth  from  12  to  14  cents  per  pound. 

From  these  figures  it  is  apparent  that  a  mine  of  base  metal  exclu- 
sively— for  the  silver  in  these  antimony-ores  is  too  insignificant  to  be 
regarded — in  the  Pacific  States,  may  return  quite  haudsome  profits,  and 
be  more  desirable  property  than  mines  of  silver  or  gold  not  strictly 
first  class. 
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ELKO   COITNTY. 

Co2)e  district. — I  have  not  yet  been  able  to  visit  this  district  per- 
sonally, nor  could  my  deputy  do  so.  For  this  reason  I  cannot  speak  as 
intelligently  of  the  situation  of  its  mining  industry  as  I  should  wish  to, 
especially  as,  from  correspondence,  I  must  come  to  the  conclusion  that 
this  district,  as  well  as  the  neighboring  one  ,of  Bull  Euu,  promises  to 
become  quite  important  in  the  near  future. 

It  appears  that  during  the  year  the  development  of  the  mines  in  (Jo^g 
has  satisfactorily  progressed.  The  Argenta  and  Excelsior  mines  have 
been  worked  with  greatvigor  duringthesummer,in  order  to  prepare  them 
for  thQ  extraction  of  large  quantities  of  ore  in  the  fall.  By  that  time  it 
was  expected  to  have  the  mines  sufficiently  opened  to  give  employment 
to  forty  or  fifty  miners  in  extracting  ore.  The  Independent,  El  Dorado, 
and  Monitor,  have  also  been  energetically  worked. 

There  was  only  one  dry-crushing  and  roasting  mill  in  Mountain  City 
in  the  summer,  and  as  the  ores  carry  large  quantities  of  base  metal,  and 
cannot,  therefore,  be  worked  to  advantage  by  the  wet-crushing  mills, 
which  were  first  foolishly  erected,  this  one  mill  (P.  F.  Davis's,  formerly 
Vance's)  was  continually  overcrowded  with  work.  Finally,  Mr.  Norton 
resolved  to  add  roasting-furnaces  to  his  10-stamp  mill,  but  whether  this 
programme  has  since  been  carried  out  I  do  not  know. 

lu  Bull  Run  district  several  mines  have  been  worked  throughout  the 
year,  and  the  ore  has  been  brought  to  Mountain  City  for  reduction. 
About  one  hundred  miners  are  reported  to  have  been  engaged  here  in 
mining  in  the  summer. 

Lone  Mountain  district  is  situated  twenty-eight  miles  north  of  Elko. 
Its  name  is  derived  from  the  position  of  the  mountain,  rising  alone  from 
the  plain,  but  which  properly  belongs  to  the  chain  on  which  Mineral 
Hill,  Railroad,  Cope,  and  Bull  Run  are  located,  further  south.  Although 
this  district  is  a  very  promising  one,  there  is  no  work  being  done  this 
winter.  Several  mines  will,  however,  be  opened  in  the  spring.  There 
are  three  formations  of  rock  running  through  the  mountain,  namely, 
limestone  on  the  east,  and  granite  and  slate  on  the  west.  The  mines 
now  located  are  mostly  in  the  limestone,  though  the  most  important  are 
situated  between  the  granite  and  slate.  The  most  promising  is  the 
Paulina.  It  contains  800  feet,  and  is  situated  between  the  granite  and 
slate  5  its  course  is  north  and  south ;  dip  50°.  A  shaft  is  sunk 
near  the  center  of  the  claim,  50  feet.  The  vein  is  4  feet  wide,  very 
regular,  and  the  ores  are  steadily  improving  in  descending.  The  aver- 
age yield  of  the  ore  in  the  bottom  of  the  shaft  is  S120  in  silver  per  ton, 
and  25  per  cent.  lead.  This  claim  is  also  opened  on  its  northern  ex- 
tremity ;  it  is  traced  for  a  mile.  Several  locations  to  the  north  promise 
well,  and  one  to  the  south,  owned  by  parties  in  San  Francisco,  has  a 
shaft  sunk  on  it  50  feet  deep,  showing  the  same  characteristics  of  the 
ore  as  Paulina.  The  Paulina  was  located  by  Messrs.  Lowe,  McKenzie 
&  Smith,  who  sold  one-half  of  the  mine  to  Messrs.  E.  V.  Robbins  and 
J.  W.  Hussey.  The  same  parties  own  also  the  Monitor,  located  in  the 
limestone.  A  shaft  has  been  sunk  40  feet,  and  some  stoping  is  done  on 
this  lode.  Its  width  varies  from  0  inches  to  4  feet.  The  ore  taken  out 
is  sold  for  820  per  ton,  on  the  dump.  It  was  hauled  to  Elko,  and  there 
smelted.  The  road  from  Elko  is  very  good,  afibrding  plenty  of  water 
and  grass  nearly  the  whole  year  round.  At  the  foot  of  Lone  Mountain, 
there  is  a  stream  of  water  that,  in  its  lowest  stage,  furnishes  100  inches. 
If  ores  needing  concentration,  or  milling-ores,  should  be  found  here- 
after, this  water  would  be  extremely  valuable.    On  the  southern  end  of 
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the  mountain  is  a  very  strong  vein  of  iron,  containing  some  copper  and 
silver.  A  shaft  has  been  sunk  on  it  20  feet,  and  a  drift  run  across  the 
vein  for  16  feet ;  but  the  hanging- wall  has  not  been  reached.  From  in- 
dications on  the  surface,  the  vein  is  supposed  to  be  40  feet  in  width. 
The  time  must  soon  come  when  this  vein  will  be  valuable  for  its  iron, 
especially  as  a  flux  for  quartzose-lead  ores. 

Ilailroad  district. — Mr.  J.  W.  Hussey,  of  Elko,  has  kindly  furnished 
me  some  notes  on  Eailro*ad  district,  the  substance  of  which,  together 
with  other  information,  is  embodied  in  the  following : 

The  principal  mines  are  situated  on  the  eastern  slope  of  Bunker 
Hill  Mountain,  the  highest  peak  in  the  district.  Two  spurs  putting  out 
from  the  main  range  form  a  horseshoe,  or  crescent,  and  within  this 
crescent  the  principal  labor  has  been  done.  Bunker  Hill  Mountain 
is  9,050  feet  above  the  level  of  the  sea,  and  mines  have  been  discovered 
within  200  feet  of  the  summit.  The  mine  most  developed  in  this  horse- 
shoe is  located  on  one  of  the  principal  spurs,  and  is  called  the  Last 
Chance,  No.  2.  Its  course  is  nearly  in  accordance  with  that  of 
the  main  range  northwest  and  southeast,  and  cutting  the  spur  on 
which  it  is  located  at  right  angles.  The  claim  is  600  feet  in  length, 
and  is  developed  by  an  incline,  sunk  to  the  depth  of  90  feet,  follow- 
ing the  foot-wall.  The  hanging-wall  was  not  reached  until,  at  the 
depth  of  60  feet,  a  drift  was  run  across  the  lode,  which  was  found  to  be 
13  feet  wide.  A  tunnel  was  run,  cutting  the  lode  at  the  depth  of  90 
feet,  and  communicating  with  the  incline.  The  pitch  of  the  lode,  to 
the  depth  of  60  feet,  is  at  an  angle  of  37°.  At  that  depth  it  changes 
to  60°,  which  it  now  is.  The  principal  ores,  to  the  depth  of  60  feet, 
were  galena  and  carbonate  of  lead,  with  occasional  streaks  and  spots 
of  sulphuret,  and  the  oxides  of  copper  diffused  through  the  lead-ore. 
At  this  point  red  and  black  oxides  of  copper  came  in  strongly  on  the  foot- 
wall,  to  the  width  of  8  feet,  and,  as  the  incline  descended,  native  copper,  in 
considerable  quantities,  was  found  dili'used  through  the  red  oxides.  The 
copper-ores  continued  for  20  feet  in  depth,  when  they  gave  way  to  galena 
and  carbonate  of  lead  again  ;  but  the  ore  was  richer  than  found  above. 
Whilst  the  upper  ores  will  yield  from  $30  to  $150  per  ton  in  silver^ 
those  found  underneath  the  copper  yield  from  $50  to  $300.  The  pure 
galena,  which  is  concentrated  in  the  center  of  the  vein,  yields  upward 
of  $200  per  ton  in  silver.  At  the  depth  of  90  feet  the  lode  is  found  to 
be  21  feet  wide,  17  of  which  is  good  smelting-ore.  The  walls  are  lime- 
stone, very  smooth  and  regular,  with  bodies  of  spar  lining  either  wall. 
This  is  a  characteristic  of  the  mineral- veins  of  this  district ;  the  sides 
are  usually  lined  with  spar,  and  just  before  reaching  a  vein  in  a  tunnel 
large  bodies  of  spar  are  encountered  in  the  country-rock.  A  shaft 
is  now  being  sunk  in  the  tunnel  on  the  vein,  15  feet  from  the  foot-wall^ 
whicli  was  down  20  feet  in  November,  finding  the  same  ore  at  that 
depth  as  encountered  in  the  tunnel.  This  mine  was  purchased  of  the 
original  owners  about  one  year  ago  by  E.  V.  Eobbins,  of  Chicago,  Illi- 
nois, and  by  him  sold  to  J.  W.  Hussey,  acting  as  agent  for  a  company 
of  New  York  capitalists,  under  whose  directions  recent  developments 
have  been  made.  The  mine  is  now  in  condition  to  yield  40  tons  of  ore 
per  day.  Developments  are  still  going  on,  as  probably  the  company 
will  not  erect  furnaces  before  spring.  This  is  the  largest  deposit  of  lead- 
ore  ever  found  in  this  vicinity,  and  bids  fair  to  become  as  celebrated  as 
the  famous  deposits  at  Eureka. 

Easterly  of  the  Last  Chance,  and  150  feet  farther  down  the  spur,  are 
situated  the  Lone,  True,  and  Eed  Jacket  mines.  These  locations  are 
in  close  proximity,  and  supposed  to  be  on  the  same  lode.     They  pro- 
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duce  galeua  and  carbonate  of  lead,  tliongb,  up  to  this  time,  of  a  lower 
grade  than  the  ores  of  the  Last  Chance.  These  mines  were  bonded 
iibout  sis  months  ago  by  the  New  York  company,  of  which  Mr.  Hussey 
is  the  agent.  -In  prospecting  the  same  a  tunnel,  known  as  the  Hussey 
tunnel,  was  run  into  the  mountain  137  feet,  supposed  to  cut  the  veins 
100  feet  deep.  About  100  tons  of  good  ore  have  been  taken  out.  Some 
of  the  ore  sent  to  San  Francisco  yielded  55  per  cent,  lead  and  $47  in 
silver.  The  vein  now  being  worked  is  7  feet  wide,  3  feet  of  which  is 
solid  galena,  of  a  little  higher  grade,  both  in  lead  and  silver,  than  that 
sent  off.  Mr.  Hussey  intends  pushing  the  tunnel  further  into  the  mount- 
ain, as  there  are  indications  in  the  end  of  the  tunnel  of  striking  another 
deposit. 

Still  farther  to  the  east  is  the  Tripoli,  owned  by  W.  J.  Raveston 
and  some  San  Francisco  capitalists.  This  lode  is  opened  by  a  cut 
and  a  shaft  sunk  to  the  depth  of  30  feet.  Some  of  the  richest  ore 
ever  found  in  the  district,  assaying  as  high  as  $1,500  per  ton  in  silver, 
has  come  from  this  shaft.  The  lode  is  from  3  to  C  feet  wide.  Some 
good  milling  ore,  containing  sulphurets  of  silver,  has  been  taken  from 
this  mine. 

Just  east  of  this  lode  are  several  locations  of  some  promise,  among 
them  the  Otto,  Itepublic,  and  MayHower,  which  mostly  contain  lead-ores, 
though  the  last  named  contains  copper  of  a  high  percentage. 

Adjoining  the  Last  Chance  on  the  west  is  the  Humboldt,  now  incor- 
porated in  San  Francisco  under  the  name  of  the  Highland  Silver  Mining 
Company,  and  two  tunnels  are  now  being  driven  into  the  lode;  but  up 
to  this  time  n<9  favorable  results  have  been  reached. 

Southerly  of  the  Humboldt,  and  well  up  on  the  side  of  Bunker  Hill, 
is  located  the  Web-Foot,  owned  by  the  same  parties  as  the  Tripoli.  A 
tunnel  has  been  run  on  the  vein  30  feet,  and  a  shaft  sunk  to  the  depth 
of  25  feet.  Some  of  the  ore  taken  out  has  been  sent  to  San  Francisco, 
and  yielded  $90  in  silver  and  45  per  cent.  lead.  There  was  some  ore  in 
the  bottom  of  the  shaft,  in  November,  that  would  yield  $200  in  silver. 
As  the  hill  is  very  steep  here,  it  is  the  intention  of  the  owners  to  cut 
the  lode  at  greater  depth  with  a  tunnel  in  the  spring. 

Northwest  of  this  is  the  Shoo-Fly,  owned  by  E.  V.  Eobbins.  Some 
very  good  ore  has  come  from  this  vein.  There  were  30  tons  of  ore 
on  the  dump,  in  November,  that  would  yield  45  per  cent,  lead  and 
over  $100  in  silver  per  ton.  A  tunnel  has  been  run  on  the  vein  40 
feet.  The  first  body  of  ore  struck  is  exhausted,  and  the  tunnel  is 
now  being  extended  into  the  hill,  with  strong  indications  of  speedily 
striking  another  body.  The  Rhino  is  a  location  150  feet  northwesterly 
of  the  Shoo-Fly.  The  ore  resembles  that  of  the  Shoo  Fly  somewhat, 
but  there  is  not  enough  work  done  to  develop  the  characteristics 
of  the  vein.  On  top  of  the  ridge,  just  above  this  mine,  is  located 
the  Bunker  Hill.  Ten  ton^  of  red  oxide  of  copper,  through  which 
native  copper  was  generally  diffused,  was  taken  out  here  and  sent 
to  San  Francisco.  The  vein  is  not  well  defined.  Just  below  the 
Shoo-Fly  are  located  the  Bullion  and  Bullion  Extension,  both  of  which 
have  afforded  considerable  quantities  of  galena,  rich  in  lead,  and  con- 
taining from  $40  to  $50  in  silver  per  ton.  Work  on  both  has  been  very 
irregular,  and  the  owners  have  been  somewhat  discouraged  through 
selling  their  ores  and  the  purchasers  failing  to  pay.  A  tunnel  was  re- 
cently started  to  strike  the  Bullion  Extension  200  feet  deep,  which 
will  be  250  feet  long.  After  penetrating  the  hill  95  feet,  and  coming 
to  hard  rock,  the  tunnel  was  stopped.  Still  northerly  and  westerly 
are  located  several  mines  of  considerable  promise,  if  they  were  in  the 
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hands  of  capitalists  who  could  carry  on  the  work  nntil  furnaces  were 
erected,  making-  a  market  for  the  ores.  The  Dally  contains  galena  with 
some  copper.  The  Pine  Mountain  has  afforded  some  very  good  copper- 
ore,  containing  about  $30  in  silv^er.  The  ore  known  as  co|)per-glance  is 
found  in  this  mine.  The  Nevada,  close  by,  belongs  to  the  Highland 
Silver  Mining  Company.  It  is  a  very  large  lode,  but  not  sufficiently 
concentrated  for  present  protit.  A  spur  puts  down  from  the  main  range 
at  this  point,  forming  the  westerly  side  of  the  Crescent.  The  first  mine 
of  importance  on  this  is  the  Sweepstakes,  owned  by  Brossomer,  Xortou 
&  Co.  It  carries  mostly  copper,  in  tlie  form  of  black  and  red  oxides. 
A  shaft  has  been  sunk  35  feet,  and  a  drift  run  from  the  shaft  20  feet 
Avesterly.  Considerable  of  the  ore  now  coming  out  yields  native  copper, 
and  assays  30  per  cent.  Near  this  are  located  two  mines  belonging  to 
Mr.  Kitchie,  of  Philadelphia,  known  as  the  Snow  Drop  and  Orphan 
Boy.  Both  seem  to  be  on  strong  lodes,  containing  some  lead,  but  mostly 
copper.  On  this  spur  the  lodes  are  well  defined,  and  below  the  mines 
just  named  they  contain  more  silver  and  less  lead.  When  better  de- 
veloped they  will  probably  prove  to  contain  good  milling-ore.  .Among 
the  mines  affording  ores  of  this  description  are  the  Mountain  View, 
Haskell,  Pixly,  Highland,  Little  Emma,  and  Black  Warrior,  the  last 
three  being  locations  on  the  same  lode.  Between  the  two  horns  of  the 
Crescent  is  a  small  hill,  which  seems  to  be  a  slide  from  the  main  range, 
but,  on  penetrating,  it  is  found  to  be  composed  of  limestone  and  sand- 
stone, and  to  contain  probably  the  largest  body  of  carbonate  of  copper 
ever  found  in  the  State.  The  mines  are  called  the  Ella  and  Jensen,  and 
are  owned  by  A.  J.  liouistone,.  J.  W.  Hussey,  and  Messrs.  iynde.  Hough, 
and  Thurman,  of  San  Francisco.  The  vein  has  been  pentrated  by 
several  shafts,  and  cut  by  two  tunnels.  One  of  the  tunnels  cuts  the 
vein  30  feet  deep,  where  it  is  20  feet  wide.  The  ore  is  shipped  as  it 
comes  from  the  mine  to  San  Francisco,  where  it  has  been  found  to  con- 
tain from  22  to  28  per  cent,  of  copper.  One  shaft  is  sunk  25  feet  below 
this  tunnel,  and  the  same  ore  is  found.  The  course  of  the  vein  is 
northerly  and  southerly.  The  owners  were  shipping  80  tons  per  month 
in  November,  but  from  that  time  forward  expected  to  ship  200  tons  per 
month.  On  the  southerly  side  of  the  mountain  there  has  been  less 
work  done,  yet  there  are  some  mines  that  promise  well.  The  most 
promising  are  the  following  :  Red  Bird;  contains  galena  and  carbonate; 
shaft  sunk  40  feet  deep ;  vein  from  G  inches  to  4  feet  wide.  The  galena 
in  this  minfe  is  of  high  grade.  Owned  by  the  Chase  Brothers.  On  the 
same  range  is  the  Last  Effort,  owned  by  Messrs.  Hnll  &  Houghtalin, 
which  also  contains  galena  of  a  high  grade.  Still  farther  to  the  south 
is  the  Lyon,  a  lode  13  feet  wide.  The  vein-matter  is  lilled  with  streaks 
of  rich  galena,  assaying  ove*  $150  per  ton  in  silver.  These  streaks  are 
from  1  inch  to  4  inches  wide.  A  shaft  has  been  sunk  30  feet  in  the  vein, 
and  carbonate  ore  is  coming  in  at  the  bottom.  The  mine  is  owned  by 
Messrs.  Morgan,  Pej^ton  &  Co.  Near  this  is  a  promising  mine  of  car- 
bonate of  lead,  called  the  W^alla  Walla  Chief.  Still  farther  south  are 
the  Wormer  and  Rising  Sun,  the  ores  of  which  resemble  those  of  the 
Walla- Walla  Chief,  and  contain  some  iron.  On  the  western  slope  of 
Bunker  Hill  a  very  good  mine  has  been  opened  this  summer.  It  is 
called  the  W.  S.  Lee,  and  is  owned  by  Messrs.  Armstrong,  Gillette  & 
Piott.  This  vein  has  been  stripped  on  the  surface  for  a  length  of  400 
feet.  The  ores  are  silver  and  lead,  though  containing  less  lead  than 
those  on  the  eastern  slope.  A  shaft  is  sunk  to  the  depth  of  90  feet,  in 
which  there  is  ore  all  the  way.  The  vein  is  from  18  inches  to  4  feet 
•wide ;  in  the  bottom  of  the  shaft  it  is  4  feet.    The  conrse  of  the 
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vein  is  northerly  and  southerly ;  the  dip  50°.  The  walls  are  lime- 
stone. Cuts  have  been  made  on  the  surface  of  the  vein,  showing  ib 
equally  as  good  as  found  in  the  shaft.  Forty  tons  of  ore  have  been 
shipped  to  San  Francisco,  which  yielded  $100  in  silver.  Upward  of 
100  tons  of  like  character  were  on  the  dump  in  November.  Near  the 
W.  S.  Lee,  and  south  of  it,  are  the  Pine  Creek  and  True  Blue.  These 
mines,  as  far  as  developed,  show  rich  lead  and  silver  ores,  which  con- 
tain also  a  considerable  percentage  of  copper.  The  owners  of  the 
True  Blue  are  prosecuting  work  on  the  mine,  meeting,  so  far,  with  good 
success.  The  shaft  is  only  12  feet  deep,  but  yields  a  high  grade  of  ore. 
There  are  not  many  mines  on  this  side  of  the  mountain  that  are 
opened  to  any  extent.  Access  to  them  has  been  difficult,  until  this 
season,  when  Messrs.  Armstrong,  Piott  &  Co.  made  a  road  that  leads  to 
Palisades,  which  is  thirteen  miles  distant. 

The  Union  Copper  mine,  owned  by  C.  M.  Grout  &  Co.,  has  a  better 
surftice-showing  than  any  mine  in  the  vicinity.  The  shaft  is  10  feet  deep ; 
width  of  lode  not  ascertained.  Copper-ores,  yielding  40  per  cent,  of 
copper  and  $80  in  silver,  have  come  from  the  shaft.  The  claim  contains 
2,000  feet,  and  the  croppings  are  30  feet  wide.  The  Mountain  Boy  is 
also  a  promisiug  location. 

Coal  near  Ellco. — Reports  have  reached  me  that  twelve  and  one-half 
miles  north  of  Oreana,  and  about  twenty  miles  northeast  of  Elko,  sev- 
eral coal-veins,  which  had  been  discovered  a  year  or  more  ago,  have 
been  further  prospected.  A  vein  of  coal  4  feet  wide  is  reported  to  have 
been  first  struck  in  a  shaft  at  the  depth  of  eight  feet  from  the  surface. 
Since  then  a  tunnel  has  been  run  for  200  feet,  cutting,  in  the  space  of 
100  feet,  five  distinct  veins  of  different  width,  amounting  in  all,  it  is 
reported  by  the  local  paper,  to  60  feet  in  width  of  coal,  resembling  very 
much  the  best  of  what  is  known  in  Elko  as  the  Eocky  Mountain  coal. 
The  tunnel  cuts  the  veins  at  no  point  at  a  greater  depth  than  15  feet, 
as  it  has  been  run  simply  for  the  purpose  of  prospecting  the  veins  and 
to  ascertain  the  dip,  &c.,  so  that  permanent  works  may  be  commenced. 

The  discovery  of  workable  seams  of  good  coal  in  the  vicinity  of  Elko, 
from  which  point  it  might  be  shipped  to  the  neighboring  base-metal 
districts,  including  Eureka,  is  of  the  highest  importance.  But  I  am  in- 
clined to  believe  that  these  coal-beds  are  neither  of  the  thickness 
ascribed  t«  them,  nor  of  a  quality  such  as  would  warrant  their  use  in 
blast-furnaces.  It  is  undoubtedly  lignite;  and  this  western  lignite 
will  unfortunately  break  up  into  small  cubes  as  soon  as  it  is  exposed  to 
heat.  So  far  this  kind  of  coal  has  been  found  unsuitable  for  metallur- 
gical use.  For  the  reverberatory  it  is  possible  that  it  may  be  found 
convenient  lor  use  in  stair-grates ;  and  in  the  blast-furnace,  if  it  can  be 
used  at  all,  it  must  be  used  in  pressure-furnaces,  such  as  Mr.  Bessemer 
has  proposed  for  the  melting  of  iron  in  cupolas. 

LINCOLN  COUNTY. 

No  single  district  in  Nevada,  outside  of  the  Washoe  country,  has  pro- 
duced as  much  bullion,  during  1871,  as  Ely  district,  in  Lincoln  County. 
Last  year's  operations,  which,  in  themselves,  produced  results  sufficiently 
grand,  were  insignificent  in  comparison  to  what  has  been  done  this 
year. 

Stimulated  by  the  astonishing  success  of  the  two  leading  mining 
companies  in  this  district,  numerous  other  companies  have  been  formed 
during  the  year,  and  nearly  all  of  them  have  so  far  succeeded.  The 
Meadow  Valley  Mining  Company,  and  the  Eaymond  and  Ely  Mining 
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Company,  liave  taken  the  lead  in  magnitude  of  operations  and  bullion, 
product. 

Mr.  Aug.  J.  Bowie,  jr.,  mining  engineer,  has  lately  made  a  very  com- 
plete report  on  the  Meadow  Valley  mine  and  mill,  and  with  his  per- 
mission  I  insert  it  here  as  the  best  which  has  ever  been  published. 

The  Meadow  Valley  mine  is  situated  in  Pioche  City,  the  county-seat  of  Lincoln 
County,  Nevada,  distant  one  hundred  and  fifty  miles  from  Hamilton,  or  two  hundred 
and  seventy-three  miles  from  the  Palisades,  (station  on  the  Central  Pacific  Eiiilroad.) 

The  property  at  j)resent  worked,  and  known  by  the  name  of  tlie  Meadow  Valley 
mine,  consists  of  a  series  of  claims  located  on  the  vein,  adjoining  one  another,  and  ag- 
gregating a  total  length  of  2,315  feet. 

The  formation  of  the  hill  in  which  the  vein  occurs  is  quartzite.  Including  the  two 
branches,  the  vein  has  been  traced  fully  one  mile  and  a  quarter. 

The  quartzite  formation  in  this  country  is  entirely  novel ;  in  fiict,  v.  Cotta,  in  his 
Avork  on  Stratification,  records  but  three  instances  of  important  mines  in  which  quart- 
zite appears,  viz,  Przibram  in  Bohemia,  PouUaouen  in  Brittany,  and  Hiendelencia  in 
Sixain. 

The  general  course  of  the  Pioche  vein  (as  it  is  called)  is  northeast  and  southwest, 
but  its  direction  varies  in  general  as  well  as  in  special  cases.  The  size  of  the  vein  is 
irregular,  being  from  1  inch  to  0  feet.  The  dip  varies  ;  it  is  sometimes  very  flat,  and 
then  quite  vertical. 

In  the  west  end  of  the  Meadow  Valley  mine,  the  vein  dips  in  shaft  No.  3,  with  an 
average  angle  of  81°  ;  while  in  No.  7,  on  the  east  end,  the  average  dip  is  51°.  The  tex- 
ture of  the  vein  is  strong  and  adheres  to  the  encompassing  walls.  The  size  of  the  vein 
is  occasionally  designated  by  a  border  of  galena,  The  gangue  is  quartz,  and  is  very 
much  decomposed.  The  silver  occurs  chiefly  as  a  chloride,  combined  also  with  car- 
bonates and  sulphurots  of  lead.  No  arsenic  or  antimony  has  been  as  yet  detected  in 
the  ores.  The  vein  in  the  east  end  of  the  mine  contains  also  carbonates  of  cojjperaud 
copper  KJlver-glance. 

The  peculiarity  of  veins  in  quartzite  is  the  number  of  stringers,  or  feeders,  attached 
to  the  main  vein.  So  far,  at  Pioche,  none  of  them  have  been  followed  to  any  great 
length.* 

As  to  whether  the  forks!  at  the  east  end  of  the  mine  will  again  meet,  it  is  impossible 
to  state.  One  fact  especially  worthy  of  notice  is  the  encroachment  of  the  vein  in 
shaft  No.  7  on  the  Burke  ground. 

The  ledges  on  the  surface  are  030  feet  apart ;  at  a  perpendicular  depth  of  440  feet, 
in  No.  7  shaft,  the  distance  between  the  440-foot  level  and  the  Burke  level  is  420  feet. 
Of  course  it  is  impossible  to  foretell  whether  they  will  unite  depth. 

The  annals  of  mines  in  quartzite  lead  us  to  expect  that  the  Pioche  vein  will  continue 
to  a  considerable  depth ;  but  the  continuity  of  a  vein  must  not  in  any  way  be  con- 
founded with  its  richness  or  productive  capacity  in  precious  metals. 

A  mine  developed  only  400  or  500  feet  deep  has  not  acquired  a  sufficient  depth 
to  warrant  a  positive  opinion  as  to  its  future  development.  At  present  the  pros]}ects 
of  the  Meadow  Valley  mine  are  very  flattering. 

The  mine  is  worked  through  three  shafts.  The  Extension  shaft  on  the  west  end 
is  perpendicular,  and  first  cuts  the  vein  150  feet  from  the  surface.  At  a  depth 
of  307  feet  (bottom  of  shaft)  a  cross-cut  to  the  vein  shows  it  to  be  only  18  feet 
distant  to  the  south.  By  means  of  a  horse-whim  at  the  mouth  of  the  shaft  the  ore  is 
hoisted  to  the  surface.  A  double  engine  has  been  bougiit,  and  will  be  erected  herein  the 
course  of  the  next  two  months.  The  shaft  is  small  and  is  closely  timbered.  It  has  two 
compartments,  one  of  which  is  used  for  a  ladder-way.  In  case  of  need  the  shaft  could 
be  enlarged  on  the  south  side.  The  first  hundred  feet  of  timbering  is  poor.  The  only 
work  at  present  prosecuted  here  is  the  driving  of  a  cross-cut  to  the  vein  for  the  purpose 
of  opening  the  360-foot  level,  now  being  driven  from  shaft  No.  3. 

Tiie  Discover>  shaft  is  situated  31  feet  from  the  Pioche  monument.  It  has 
been  sunk  to  the  200-foot  level  on  the  vein.  It  is  well  timbered  in  sets,  and 
could  be  divided  into  double  compartments.  Since  the  purchase  of  the  Extension 
shaft  it  is  no  longer  used,  and  will  in  all  pi-obability  be  converted  into  an  ore-chute. 

No.  3  shaft  is  situated  228  feet  to  the  northeast  of  the  Discovery  shaft.  This  is  an 
incline  shaft,  and  has  been  sunk  to  a  depth  (vertical)  of  400  feet.  It  is  the  main  work- 
ing shaft  of  the  mine,  and  all  the  levels  have  been  regulated  from  it.  It  is  well  tim- 
bered and  has  double  compartments.  An  engine  at  the  mouth  of  the  shaft,  with  suffi- 
cient caijacity  to  sink  800  feet,  hoists  the  ore  and  waste  to  the  surface. 

*  Feeders  have  made  their  appearance  in  the  200-foot  level,  No.  3  shaft,  and  near  the  Black  shaft,  63-foot 
level. 
tEaymond  &  Ely  and  Meadow  Valley  branches. 
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Descending  No.  3  shaft  tb  the  63-foot  level,  the  ore  in  the  stopes  on  both  sides  (west 
to  Discovery  and  east  98'  S")  to  surface  has  been  nearly  exhausted.  Forty-five  feet 
from  the  surface  a  thin  seam  of  quartz  made  its  appearance  in  the  shaft,  on  the  hang- 
ing-wall side.  At  first  it  vras  only  about  an  inch  in  size,  but  as  the  shaft  descended 
the  seam  widened.  Down  to  the  63-foot  level  the  horse  was  all  taken  out.  The  vein 
at  this  tunnel-level  measured  8  feet.  Drifting  east  33  feet,  a  bifurcation  of  the  vein 
became  apparent.  Drifts  were  immediately  started  on  the  forks,  and  on  both  the 
north  and  south  forks  through  to  the  company's  line,  the  vein  has  been  traced.  On  the 
north  fork  the  distance  traced  was  1,705  feet ;  south  fork,  distance  traced  570  feet. 

The  amount  of  ore  now  remaining  in  the  stopes  above  the  63-foot  level  approximates 
150  tons,  of  a  value  of  ^130  per  ton.  West  of  the  Discovery  to  Extension  shaft  there  are 
69  tons — value  138.16  per  ton.  From  the  63-foot  level  to  the  120-foot  level  the  shaft  is 
sunk  in  the  vein  on  the  foot-wall  side.  For  20  feet  below  the  63-foot  level  the  horse 
was  extracted,  and  80  feet  from  the  surface  the  distance  between  the  hanging  and  foot 
walls,  (across  the  horse)  was  23  feet.  This  immense  space  left  open  between  the  walls 
has  since  been  filled  up  from  the  shaft  to  the  hanging-wall. 

The  horse  is  comjiosed  of  quartz.  For  the  first  40  feet  it  was  quite  solid,  but  in  depth 
it  appears  to  partake  more  of  the  nature  of  quarkzite,  the  quartz  commencing  to  disinte- 
grate and  to  be  discolored  by  iron  or  ferruginoMs  substances.  On  the  120-level  (foot-wall) 
the  shaft  passed  through  a  large  body  of  rich  ore.  The  vein  of  the  shaft  measured  5 
feet,  and  assayed  .$230  to  $250  per  ton.  A  drift  driven  east  from  a  winze  sunk  from  the 
63-foot  level  to  the  120-foot  level,  distant  66  feet  from  shaft,  west,  disclosed  the  bifur- 
cation of  the  vein  to  the  west  of  the  main  shaft ;  and  on  the  opening  of  the  120-foot 
level  the  bifurcation  was  found  to  exist  48  feet  to  the  west  of  No.  3  shaft. 

East  of  this  last-mentioned  shaft,  on  the  120-foot  level,  for  110  feet  the  ore  is  stoped 
out  to  within  23  feet  of  63-foot  level,  and  under  foot  for  a  depth  of  50  feet,  the  vein 
continues  56  feet  further  east. 

One  hundred  and  sixty-six  feet  from  the  shaft,  east,  the  vein  is  broken  and  has  been 
thrown  north,  and  is  badly  contracted.  The  drift  beyond  the  disturbance  has  been  run 
along  the  foot-Avall  70  feet  in  the  vein.  The  ore  in  this  drift  is  very  poor  and  lies  in 
bunches.  '  Average  samples  gave  $54.95  per  ton.  The  vein  in  the  present  end  of  the 
drift  only  shows  o^  trace  of  metal.  The  hanging-wall  drift  shows  a  small  vein  of  low- 
grade  ore  which  is  of  little  value. 

There  arc  several  cross-cuts  connecting  the  foot  and  hanging  wall  veins. 
At  the  point  of  dislocation  there  is  a  cross-cut  from  one  wall  to  the  other,  showing  the 
forks  to  be  50  feet  apart.    The  hanging- wall  drift  extends  28  feet  northeast  beyond  the 
cross-cut.     Forty-two  feet  from  cross-cut,  west,  on  the  hanging-wall  vein,  there  is  a 
chute  to  the  upper  level,  and  a  stope  20  feet  long  has  been  worked. 

At  shaft  No.  3  the  distance  from  foot  to  hanging  wall  is  19  feet.  West  of  this  shaft 
to  the  central  winze  the  stopes  have  been  exhausted  to  the  upper  level.  From  the 
winze  to  the  Extension  shaft  the  stopes  remain  un  worked.  The  amount  of  ore  remaiu- 
ing  developed  above  the  120-foot  level  to  the  63- foot  level  is  823  tons. 

Descending  a  winze,  west  63  feet  from  the  main  shaft  on  the  120-foot  level,  15  feet, 
at  33  feet  east  of  winze  the  bifurcation  again  shows  itself,  the  vein  attaining  a  size  of 
,  9  feet,  with  an  average  assay  value  of  $121.83  per  ton.  A  detailed  description  of  the 
stopes  is  here  unnecessary.  Sufiice  it  to  say,  that  between  the  120-foot  and  200-foot 
levels  there  are  752  tons  of  ore,  averaging,  assay  value,  $160.20  per  ton.  The  200-foot 
level  is  connected  through  the  Extension  shaft,  a  distance  of  261  feet.  On  the  east 
side  of  No.  3  shaft  the  level  has  been  opened  only  62  feet.  A  cross-cut  at  shaft  from 
foot-wall,  across  the  horse,  shows  the  vein  on  the  hanging-wall  at  a*distance  of  32  feet. 
Drifts  have  been  started  on  the  hanging-wall  vein,  running  at  present  22  feet  north  80° 
east,  and  9  feet  south  78'^  west.    The  vein  does  not  look  at  all  encouragiug. 

From  the  200-foot  level  there  are,  besides  the  main  shaft,  two  winzes  connecting  it 
with  the  2S0-foot  level.  The  winzes  have  opened  up  a  considerable  quantity  of  good 
ore,  the  greater  part  of  which  can  be  cheaply  mined.  Size  of  the  vein — varying  from 
11  to  2i  feet. 

Descending  the  main  shaft,  a  fine  ledge  is  seen  all  the  way  from  the  200-foot  to  the 
280-foot  level,  averaging  from  1^  to  3  feet.  The  280-foot  level  has  only  been  driven  .>3 
feet  east ;  but  west  from  No.  3  shaft,  the  level  has  been  run  251  feet  (nearly  its  entire 
length)  in  excellent  ore.  The  present  face  of  the  drift  is  only  10  feet  from  the  Exten- 
sion shaft.  A  grand  average  of  twenty  samples  taken  from  along  the  bottom  of  the 
280-foot  level,  with  an  average  vein  oi'  20  inches,  showed  a  value  of  $178.98  per  ton. 
Total  amount  of  good  ore  developed  between  the  200-foot  and  280-foot  levels,  from  No. 
3  to  Extension  shaft,  is  2,275  tons  ;*  average  assay  value,  $169.55  per  ton. 

Seventy-five  feet  west  of  main  shaft,  on  the  280-foot  level,  a  winze  connects  with  the 
360-foot  level.    The  winze  is  sunk  in  the  vein  and  the  ore  is  good.     Immediately  west 

*  This  includes  a  small  quantity  of  ore  estimated  in  sight,  east  of  No.  3,  between  tiie  levels. 
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of  this  wiuze,  on   tbe  360-foot  level,  the  recently  reported   strike  of  .§300  ore  was 
made. 

Descending  No.  3  shaft  to  the  dejoth  of  340  feet,  a  small  cross-cut  made  from  the 
shaft  on  the  hanging-wall  side  in  the  vein,  which  at  this  point  seems  to  dip  flatter  into 
the  hill,  exposes  1  foot  of  fine  ore.  A  sample  from  it  assayed  at  $643.28  per  ton.  This 
same  hody  of  ore  again  makes  its  appearance  in  the  shaft  at  the  360-foot  level  with  an 
average  size  of  6  inches,  assaying  $411.34  per  ton.  The  total  size  of  the  ledge  in  the 
shaft  at  this  station  is  18  inches. 

From  the  main  shaft  along  the  3G0-foot  level,  west  to  winze,  the  vein  is  small  and 
bunchy  hut  rich,  and  the  stopes  will  doubtless  open  well.*  The  Extension  shaft  on  the 
west  end,  No.  3  shaft  on  the  east  end,  together  with  winze  from  280-foot  to  360-foot 
levels,  and  the  360-foot  level  itself,  as  far  as  oxjened,  permit  an  estimate  to  be  made  of 
the  number  of  tons  of  ore  above  this  level,  between  the  aforesaid  points.  Total 
amount  of  ore  in  sight,  2,514  tons.  Average  size  of  vein,  If  feet.  Average  value 
of  ore  per  ton,  $178.98.  These  last  figures  ($178.98)  are  taken  from  the  average  assay 
value  of  the  ore  in  the  bottom  of  the  280-foot  level.  The  recent  discovery  of  richer 
ore  on  the  lower  level  will  probably  increase  the  value  of  the  ore  iu  the  stopes  above 
the  360-foot  level. 

The  main  shaft  has  been  sunk  40  feet  below  the  360-foot  level,  but  is  not  in  the  vein. 
The  vein  from  the  360-foot  level  appears  to  change  its  dip,  and,  to  preserve  a  uniform 
incline  iu  the  shaft,  it  has  been  sunk  regardless  of  the  vein,  at  least  for  the  present. 
Keturniug  to  the  63-foot  level,  404  feet  east  of  the  bifurcation,  following  the 
North  Fork,  is  the  Old  Black  shaft.  The  stopes  overhead  of  this  level  through  to 
the  New  Black  shaft  have  been  exhausted.  West  of  the  Old  Black  shaft,  above  the  63- 
foot  level,  for  a  distance  of  100  feet,  the  stopes  are  worked  out.  A  cross-cut  in  the 
63-foot  level,  100  feet  west  of  shaft,  through  to  Boyd  shaft,  has  exposed  an  18-inch  vein 
of  rich  ore  on  the  south  side  of  the  drift,  assaying  $200  per  ton. .  The  distance  through 
this  cross-cut  to  the  haugiug-wall  vein  is  109  feet  6  inches. 

Between  the  Old  Black  and  Summit  shafts  the  ore  above  the  63-foot  level  is  nearly 
all  sloped  out.  In  the  bottom  of  the  63- foot  level,  between  the  New  Black  and  Summit, 
shafts  there  is  a  fine  body  of  first-class  ore,  extending,  it  is  supposed,"  down  to 
the  120-foot  level.  Its  size  is  unknown,  as  the  r20-foot  level  is  not  as  yet  under  it ; 
the  body  itself  is  dipping  rapidly  west.  At  present,  this  stope  is  furnishing  daily  10 
tons  of  first-class  ore.     Tlie  mine  assay  of  these  stopes,  October  26,  was  $339.12.t 

The  ore  from  the  Black  shaft  stopes  contains  a  large  quantity  of  manganese,  and  has 
always  been  very  rich.  Selected  ore,  worked  from  the  old  stopes,  has  reached  the  value 
of  $720  per  ton.  Tiie  driving  forward  of  the  lower  levels  will  develop  all  this  ground, 
which,  up  to  date,  is  unprospected  iu  depth. 

Ascending  32  feet  through  the  chute  at  the  eud  of  the  cross-cut,  (100'  9"  west  of 
Black  shaft,)  on  the  hanging- wall  vein,  the  ground  acquired  by  the  compromise  be- 
tween the  Meadow  Valley  Company  and  the  Washington  and  Creole  Company  is 
reached. 

This  ground,  formerly  in  the  possession  of  jumpers,  was  badly  gutted  at  the  eastern 
end,  but  fortunately  their  shaft  on  the  west  ground,  now  owned  by  the  Meadow  Valley 
Company,  did  not  strike  the  vein. 

Although  considerable  ore  has  been  extracted  from  this  claim,  there  still  remain, 
between  the  63-foot  level  and  the  surface,  432  tons,  of  an  average  value  of  $152.30  per 
ton.    In  depth  the  prospects  are  favorable. 

The  Summit  shaft  has  been  sunk  400  feet,  (vertical.)  It  was  sunk  on  the  vein,  and,  ex- 
cepting the  first  30  feet,  has  always  been  in  poor  ore.  For  the  last  six  months  no  work 
has  been  done  in  it.  It  is  tunbered  and  has  two  compartments.  The  present  indications 
of  the  vein  in  the  bottom  of  the  shaft  are  poor.  Nineteen  and  one-half  feet  east  of  the 
Summit  shaft,  on  the  120-foot  level,  there  is  a  cross-cut  from  the  foot  to  the  hanging- 
wall  vein.  Two  hundred  and  fourteen  feet  south  of  this  level  the  vein  under  the 
Creole  ground  was  struck  by  the  cross-cut  and  found  to  be  very  poor.  Eeturning  to  a 
point  in  the  cross-cut,  28  feet  9  inches  north  of  the  vein,  and  running  through  the 
quartzite  105  feet,  the  vein  under  the  Boyd  stopes  has  been  again  found.  Although  not 
as  yet  developed  to  any  extent,  the  mine  assays  of  October  26  showed  the  bunches  of 
ore  to  be  worth  $109.90,  $144.44,  and  $113.04  per  ton.  West  of  the  Summit  shaft,  (foot- 
wall  vein,)  the  120-foot  level  has  been  driven  150  feet.  A  raise  is  now  being  made  to 
connect  this  level  with  the  stopes  already  described  in  the  bottom  of  the  63-foot  level. 

Four  hundred  and  sixty  feet  northeast  of  the  Summit  shaft,  along  the  120-foot  level, 
(foot-wall  vein,)  is  the  Receiver's  shaft.  This  shaft  was  sunk  perpendicularly  31  feet 
to  this  level.  The  immediate  cause  for  sinking  it  was  to  prevent  jumpers  from  claim- 
ing the  ground.  Simultaneously  with  its  sinking,  jumpers  sank  a  shaft  on  the  Pioche 
vein. 

*  Since  writing  the  above  this  leyel  has  been  pushed  fonvard  114  feet  west  of  the  shaft,  the  vem  ineas- 
nring  30  inches,  and  assaying  ^329  per  ton. 
t  Samples  are  taken  every  two  days  from  all  the  stopes  and  drifts  in.  tlie  mine. 
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From  the  120-foot  level  the  Receiver's  shaft  was  sunk  on  the  vein  to  a  total  depth  of 
200  feet,  and  at  the  same  time  the  ledge  was  traced  through  on  the  120-foot  level  to 
the  Summit  shaft  west,  and  to  the  Challenge  shaft  east,  in  order  to  prove  the  vein. 
Between  the  Summit  and  Receiver's  shafts  the  vein  is  distinctly  traced,  and,  although 
somewhat  irregular  at  the  latter,  further  west  it  is  a  bold,  hard  ledge,  varying  in  size 
from  1  foot  to  3^  feet,  assaying  from  $25  to  $82  per  ton.  None  of  this  ground  has  been 
at  all  prospected,  and,  no  doubt,  in  depth,  good  ore  will  be  found.  The  200-foot  level 
of  No.  7  shaft  connects  with  the  Receiver's  shaft. 

Between  the  Receiver's  and  Challenge  shafts,  on  the  120-foot  level,  very  rich  ore  has 
been  extracted.  In  the  Receiver's  shaft  there  are  several  places  which  indicate  good 
ore,  but  no  drifts  have  ever  been  run  to  explore  the  ground  to  the  west  of  it,  into 
which,  probably,  the  ore-chutes  from  the  Challenge  ground  have  passed.  Forty-live 
feet  east  of  tho'Challenge  shaft  the  120-foot  level  connects  with  a  shaft,  which  in  turn 
connects  through  a  drift  with  No.  7  shaft.  In  order  to  decrease  the  expense  of  hoist- 
ing the  ore,  and  to  facilitate  its  transportation,  a  tunnel  was  driven  north  from  Re- 
ceiver's shaft,  227  feet  through  the  country-rock,  corresponding  with  the  120-foot  level. 
This  is  called  the  Tunnel  east  of  120- foot  level. 

As  soon  as  the  raise  from  the  cross-cut  on  the  120-foot  level  to  the  Boyd  slopes  is 
open,  all  the  ore  from  that  portion  of  the  mine,  which  is  now  conveyed  west,  Avill  come 
out  through  this  tunnel.  At  present  everything  east  from  the  Black  shaft  passes 
through  it,  and  is  dumped  with  the  ore  from  No.  7  shaft*  into  the  ore-house  situated 
on  Meadow  Valley  street,  in  front  of  the  Meadow  Valley  Company's  office. 

No.  7  shaftt  is  an  inclined  shaft  sunk  on  the  vein  to  a  vertical  dei^th  of  500  feet. 
Average  dip  51°.    The  shaft  has  two  compartments. 

A  steam-engine,  (similar  to  the  one  at  No.  3  shaft,)  situated  at  the  mouth  of  the 
shaft,  does  the  hoisting  for  this  portion  of  the  mine.  The  first  drift  opened  from  this 
shaft  was  at  97  feet  below  the  surface.  East  seventeen  te-et  on  the  same  level  the 
ledge  first  made  its  appearance.  All  the  rich  ore  on  this  level  east  for  140  feet,  and 
west  to  Receiver's  shaft,  has  been  stoped  out.  The  length  of  the  rich  slope  on  this 
level  east  was  79  feet,  and  west  78  feet.  The  ore  remaining  above  it  assays  as  follows  : 
East  of  shaft,  $32.97  ;  west  of  shaft,  $35.12  per  ton.  Size  of  the  vein:  east  one  foot, 
west  two  feet.  The  ore  on  the  west  side  runs  as  low  as  $12.50  to  $10.99  per  ton.  From 
the  first  to  the  second  level  the  distance  is  77  feet  2  inches  ;  dip  4.6'^  30'.  West  from 
the  shaft  on  the  200-foot  level,  for  45  feet,  the  slopes  are  worked  out.  A  small  pillar  of 
low-grade  ore,  58  feet  long,  follows  the  stope,  and  then  for  a  distance  of  24  feet  it  is 
worked  out  to  the  level  above.  Under  foot,  at  the  end  of  this  stope,  there  is  a  chute 
to  the  level  below. 

East  from  the  end  of  the  last-mentioned  slope,  for  50  feet,  the  ground  is  solid  over- 
head ;  then  follows  a  slope  35  feet  long  and  20  feet  high. 

Twenty  feet  farther  west  the  drift  terminates  in  quartzite.  Value  of  ore  remaining 
in  slopes,  from  $9.42  to  $15.70  per  ton.  For  44  feet  under  foot,  on  the  east  side  of 
shaft,  (200-foot  level,)  it  is  solid  ;  overhead  for  100  feet  it  is  stojied  out  ^  immediately 
adjoining  is  a  barren  streak  44  feet  long. 

The  first  chute  of  fine  ore  succeeds  this  barren  spot,  and  is  opened  for  13  feet,  then 
unworked  for  39  feet,  and  the  ore  again  exx^osed  for  43  feet.  Average  size  of  the  vein, 
2  feet.  Average  value  of  the  ore  $193.83  per  ton.  Between  the  200-foot  and  100-foot 
levels  815  tons  of  ore  may  be  estimated  as  in  sight.t 

The  ore-chute  mentioned  east  of  the  shaft,  on  the  100-foot  level,  crossed  the  shaft  at 
the  200-foot  level.  From  the  200  to  the  280-foot  level,  it  is  74  feet  •,.  dip,  58°  30'.  The 
drift  west  has  been  driven  76  feet;  the  vein  is  poor,  and  averages^tAfofeet.  The  ore- 
chute  is  50  feet  long ;  average  value,  $7.80  per  ton. 

In  the  east  drift  on  this  level,  66  feet  from  the  shaft,  there  is  a  chute  from  the  level 
ahove.  Fifty-five  feet  from  here  there  is  a  winze  being  sunk,  and  overhead  there  is  a 
stope. 

One  hundred  and  thirty-seven  feet  in  the  drift  beyond  the  first  stope  there  is  a  break 
in  the  vein.  At  160  feet  a  second  stope  has  been  commenced,  but  is  raised  only  a  short 
distance.  Adjoining  this  stope  a  fine  ledge  makes  its  appearance,  extending  26  feet ; 
the  ledge  is  hard  and  rich.  For  03  feet  beyond  the  raise  the  ledge  is  left  on  the  foot- 
wall,  and  appears  pinched  until  it  reaches  the  third  slope,  which  is  opposite  the  cut 
made  by  the  Pioche  Company.  This  slope  has  been  opened  for  24  feet,  and 
shows  a  fine  vein  3  feet  in  size.  The  amount  of  ore  exposed  by  the  slopes  on  280- 
foot  level  is  4.54  tons;  value  per  ton,  $153.44;  average  size  of  vein,  2^  feet.  It  is  to 
the  east  of  this  same  stope,  above  and  below  it,  that  the  Pioche  Company  overran  the 
Meadow  Valley  Company's  line,  and  extracted  150  tons  of  ore,  valued  at  $250  per  ton. 

To  the  east  of  the  Meadow  Valley  Company's  line,  in  the  Pioche  Company's  ground, 

*  That  is,  ore  extracted  from  the  eastern  end  of  the  mine, 
t  The  position  is  indicated  on  the  chart. 

I  Although  this  ore  is  not  opened  by  the  100-foot  level,  there  can  be  little  doubt  of  its  being  found 
When  the  lev.el  is  pushed  forward  and  the  slopes  raised. 
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a  winze  has  been  sunk  100  feet  lower  than  this  level,  and  excellent  ore  has  been  found 
pitching  from  their  winze  into  the  Meadow  Valley  mine. 

This  is  a  most  favorable  prospect  for  future  developments  in  the  lower  levels,  east 
from  No.  7  shaft.  From  the  200-foot  level  to  the  440-foot  level.  No.  7  shaft  descends 
210  feet,  on  an  angle  of  52°  15'.  The  3G0-foot  level  has  not  as  yet  been  started.  The 
440-foot  level,  on  the  east  side  of  the  shaft,  is  in  40  feet.  As  yet  no  rich  ore  has  made 
its  appearance,  nor  is  it  expected  for  the  first  150  feet  or  more.* 

The  ledge  in  the  drift  now  assays  .$9.42  per  ton.  The  shaft  is  30  feet  below  this 
level ;  t  the  vein  appears  to  be  dipping  flat  into  the  hill,  and  is  not  in  the  bottom  of 
the  sliaft. 

General  observatiotis. — On  account  of  the  narrowness  and  peculiar  character  of  the 
vein,  and  other  considerations,  shafts  Nos.  1,  3,  and  7  should  be  kept  200  feet  ahead  of 
the  work.  Levels  should  be  regularly  opened  and  driven.  I  would  particularly 
recommend  that  the  360-foot  level  be  connected  throughout  the  entire  mine.  The  prob- 
abilities are  that  this  level  will  open  up  valuable  unprospected  ground  between 
shafts  Nos.  3  aud  7,  and  afford  greater  fixcilities  for  working  the  various  ore-chimneys 
from  the  east,  all  of  which  are  pitching  west,  and  in  depth  will  be  found  far  be- 
yond the  plane  of  their  original  boundaries.  The  only  i^rofitable  manner  of  extracting 
the  ore  in  this  mine  is  by  overhead-stoping.  The  character  of  the  ore  and  the  forma- 
tion of  the  encompassing  walls  render  underhand-stoping  unprofitable.- 

The  store-house  at  mine  is  well  supplied.  The  present  stock  on  hand  amounts  to 
$12,933.28.     (  Fide  mine  store-house  report,  November  1,  1871.) 

It  is  absolutely  necessary  for  the  company  to  keep  a  large  supply  of  hardware  and 
materials  on  hand,  as  there  are  no  firms  in  Pioche,  with  sufiflcieutly  assorted  stocks,  with 
which  the  company  can  deal.  The  recent  fixe  showed  the  importance  of  the  company 
having  its  own  store-house  well  supplied. 

The  mill. — Everything  at  the  mill  is  in  good  condition.  The  scarcity  of  water  has 
prevented  the  use  of  the  concentrators.  By  the  middle  of  November  the  new  engine 
will  be  in  jjosition.  The  additional  two  i^ans,  en  route,  when  in  place,  will  increase  the 
productive  capacity  of  the  mill  about  180  tons  per  month.t 

The  Horn  pans  I  did  not  examine,  but  am  informed  by  Jlr.  Forman  that  they  are  in 
excellent  order,  and,  so  far,  no  amount  of  wear  by  action  of  the  chemicals,  excepting 
on  two  of  the  pans,  is  at  all  observable.  In  future,  the  bottoms  of  the  shells  should  be 
cast  thicker  than  those  now  in  use. 

The  store-house  at  the  mill  contains  a  large  stock  of  chemicals,  quicksilver,  cast- 
ings, «!tc.  {Vide  store-house  report,  November  1,1871.)  Value  of  present  stock  on 
hand,  $46,678.08;  supplies  en  route,  about  $25,000. 

The  assay  office  at  the  mill  should  be  immediately  removed  from  its  present  position. 
Its  proximity  to  the  mill  endangers  the  latter.  For  the  sum  of  §1,800  a  brick  office 
with  a  tin  roof  can  be  built.  One  mile  below  the  mill,  in  Dry  Valley,  the  company 
owns  an  interest  in  a  large  spring  which  is  said  to  run  200  inches  of  water.§  The 
water,  by  analj'Sis,  proves  to  be  the  purest  found  in  the  neighborhood.  The  ofiSce  at 
the  mine  is  962^  feet  higher  than  the  spring,  and  distant  from  it  ten  miles.  I  would 
call  the  special  attention  of  the  board  of  trustees  to  the  possibility  of  bringing  this 
water  to  the  mine  and  erecting  the  mill  in  Pioche  City.  At  a  cost  of  $85,000, 10  inches 
of  water  can  be  brought  into  town  from  this  spring. 

The  ore-hauling  account  for  the  coming  year  will,  in  all  probability,  exceed  $100,000. 

In  case  the  company  should  deem  it  advisable  to  bring  the  water  into  town,  (the 
cost  of  which  can  only  be  determined  after  a  thorough  examination  of  the  country,) 
the  old  mill  could  be  converted  into  a  tailings-mill.  There  are  on  hand  at  the  mill,  in 
the  reservoirs,  14,000  tons  of  tailings,  averaging  $33.75  per  tou,||  aud  2,000  tons  of 
slum,  averaging  $106.76  per  ton. 

EECAPITULATION. 

Location  of  mine,  Pioche  City,  Lincoln  County,  Nevada^ 
Length  of  claim,  2,315  feet. 
Formation  in  which  the  vein  occurs,  quartzite. 

The  gangue  is  quartz,  decomposed.     The  silver  occurs  as  a  chloride,  combined  like- 
wise with  carbonates  and  sulphurets  of  lead.     (Vide  report.) 
Size  of  vein,  from  1  inch  to  9  feet. 

*  The  drift  is  in  114  feet,  assaying  $50  per  ton.     (November  14,  1871.) 

t  The  shaft  is  now  78  feet  below  the  440-foot  level.    (November  14,  1871.) 

Note. — If  the  present  (monthly  average)  higli  grade  of  the  ore  is  reduced  to  a  lower  standard,  say 
$120  per  ton,  the  mine  will  be  worked  to  a  greater  advantage,  and  it  will  prove  in  the  end  more  profita- 
ble to  the  stockholders. 

X  Since  arrived,  and  now  running.   (November  22,  1871.) 

§  Measured  by  civil  engineers. 

II  Average  value  of  tailings,  estimated  from  monthly  mill  reports  from  16th  July,  1870,  up  to  date, 
(October  31, 1871,)  shows  $33.86  per  ton. 
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Average  size  is  from  2  to  2|  feet,  irregular. 

Course  of  vein,  from  northeast  to  southwest ;   dij)  southwest.     (  Vide  report.) 

The  present  prospects  of  the  mine  are  good. 

No.  3  shaft,  400  feet  deep,  vertical  measurement ;  No.  7,  500  feet  deep,  vertical  meas- 

ui-ement ;  lowest  level  at  east  end  of  mine,  440  feet ;  lowest  level  at  west  end  of  mine, 
360  feet. 

Ore  in  sight  in  mine. 

West  end. 

Tons.  Gross  value. 

Above63-foot  level 219  $27,032  04 

63-foot  level  to  120-foot  level 893  123,444  76 

120-foot  level  to  200- foot  level 752  120,470  40 

200-foot  level  to  2S0-foot  level 2,275  385,726  25 

280-foot  level  to  360-foot  level 2,514  449,955  72 

Boydstopes 432  65,793  60 

East  end,  No.  7  shaft. 

100-foot  level  to  200-foot  level 815  1.57,963  90 

200-foot  level  to  280-foot  level 454  69,661  76 

OreatmiU,  November  1,  1871,  (value,  $140  per  ton) 1,500  210,000  00 

Totals 9,854  1,610,047  83 

In  reservoirs,  November  1,  1871. 

Tailings,  14,  000  tons,  at    ^33  75  per  ton $472,500  00 

Slums,..-  2,  000  tons,  at  $106  75  per  ton 213,520  00 

Totals- . .  16, 000  686,  020  00 

Supplies  at  mine,  November  1, 1871 $12, 933  28 

Supplies  at  mill,  November  1,  1871 46,678  08 

Supplies  in  transitu  for  mine  and  mill 25,  000  00 

Total 84,611  36 


Total  cost  of  mining,  milling,  taxes,  &c.,  estimated  from  accounts  of  1870  and  1871, 
■  11  per  ton. 

Average  bullion  yield  for  same  period,  $105.34  per  ton,  or  73.4  per  cent,  of  gross 
value  of  ore  worked. 
Average  bullion  yield  for  August,  September,  and  October,  1871,  $114.78  per  ton. 

The  following  is  the  very  complete  biennial  report  of  the  superin- 
tendent and  secretary  of  the  company  for  the  fiscal  year  ending  July 
31,  1871 : 

PiocHE,  Nevada,  August  5,  1871. 
To  the  president  and  trustees  of  the  Meadow  Valley  Mining  Company  : 

Gentlemen  :  Herewith  I  hand  you  statement  of  operations  at  the  company's  mine 
and  mill  for  the  fiscal  year  ending  July  31,  1871. 

During  the  company  year  just  ended  there  have  been  extracted  from  the  mine  16,500 
tons  of  ore  obtained  from  the  following  sections : 

Tons. 

Tunnel  west  of  63-foot  level 7, 793 

No.  3  shaft 3,511i 

Black  shaft 1  349^. 

Summit  shaft ". '  374" 

Discovery  shaft 223^ 

No.  7  shaft "'*--.! ......'.'.'.'.  2,335 

Tunnel  east  of  120-foot  level "/.[[V.\W.  W/."V.\V.[".[V.\\\V.[IW..  ' 9l'3i 

Total 16,500 
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You  will  observe  from  the  above  statenieat  that  tunnel  west  has  been  the  most  pro- 
ductive section,  having  produced  nearly  one-half  of  all  the  ore  extracted  during  the 
year;  but  the  ore  above  that  level  (the  6'3-foot  level)  is  now  nearly  exhausted,  and 
hereafter  the  iJriucijjal  supply  must  be  hoisted  through  shafts  Nos.  3  and  7. 

The  development  of  the  mine  has  been  greatly  retarded  by  our  inability  to  do  the 
necessary  amount  of  hoisting  with  the  whims,  which  have  been  taxed  nearly  to  their 
utmost  capacity  hoisting  ore  to  keep  the  mill  supplied,  and  consequently  but  compara- 
tively little  sinking  and  drifting  could  be  done  below  the  tunnel-levels. 

During  the  mouth  of  July  steam  hoisting-works  were  erected  upon  shafts  Nos.  3  and 
7,  and  are  now  in  successful  operation,  obviating  that  difficulty,  and  we  are  now  able 
to  proceed  rapidly  w  ith  the  sinking  of  shafts,  drifting,  &c. 

No.  7  shaft  has  attained  a  dej^th  of  364  feet.  The  average  dip  of  the  vein  in  this 
shaft  is  53°  to  the  south. 

The  east  drift  200-foot  level  in  this  shaft  is  being  driven  on  the  ledge,  and  in  very 
fine  ore.  Average  samples  taken  from  the  face  of  the  drift  for  the  past  week  show  an 
average  assay  of  .$216.C6  per  ton. 

At  280-foot  level  east  drift  is  being  driven  forward  as  rapidly  as  possible  to  cut  the 
ore-chute  that  wo  have  left  under  the  track-floor  in  200-foot  level. 

Station  at  360-foot  level  is  now  being  opened. 

Summit  shaft  has  been  sunk  to  a  depth  of  369  feet,  and,  being  upon  a  portion  of  the 
mine  that  has  been  comparatively  barren  from  the  surface,  we  have  stopped  work  upon 
it  for  the  present.     The  average  dip  of  the  vein  in  this  shaft  is  58°  to  the  south. 

No.  3  shaft  has  been  suuk  to  a  dejith  of  285  feet,  and  the  work  of  sinking  is  being 
vigorously  i:)rosecuted.    The  average  dip  of  the  vein  in  this  shaft  is  77°  to  the  south. 

The  280-foot  level,  which  is  just  being  opened,  promises  well  for  a  large  amount  of 
first-class  ore.  The  west  drift  from  this  shaft  is  being  driven  in  the  ledge,  and  in  very 
fine  ore.  Average  samples  taken  from  the  face  of  the  drift  for  the  last  ten  days  give 
an  average  assay  of  $205.67  per  ton. 

Winze  No.  2,  KiO  feet  west  of  No.  3  shaft,  is  being  sunk  from  the  200-foGt  level  to 
connect  with  the  280-foot  level,  and  is  now  down  13  feet,  showing  first-class  ore. 

From  present  indications  the  section  lying  between  Discovery  shaft  and  No.  3  shaft, 
and  extending  from  200-foot  level  to  the  280-foot  level,  will  produce  a  very  large  amount 
of  first-class  ore. 

The  ledge  throughout  the  mine  below  the  200-foot  level  contains  much  more  picking, 
grouud  than  it  does  above  that  level,  and  I  anticipate  a  large  reduction  in  the  cost  of 
extractiou. 

From  careful  measurements  made,  I  estimate  the  amount  of  ore  developed,  that  will 
mill  $80  or  more  per  ton,  to  be  6,758  tons,  and  in  the  following  sections  of  the  mine : 

Tous. 

No.  7  shaft,  above  280-foot  level 1,476 

Tunnel  west,  aboTje  63-foot  level 464 

Washington  section 701 

No.  3,  below  tuimel-level 3, 767 

Black  shaft 350 

In  this  estimate  I  have  not  included  the  body  of  ore  lying  between  No.  3  and  Dis- 
covery shafts  and  the  200  and  260-foot  levels,  nor  any  body  of  ore  that  is  not  fully  de- 
veloped and  its  full  extent  known. 

But  little  work  has  been  done  during  the  year  upon  the  outside  miues  owned  by  the 
company,  except  the  necessary  amount  required  to  comply  with  the  mining  laws  of  the 
district. 

In  several  of  these  mines  the  indications  are  quite  as  promising  as  they  were  at  the 
same  depth  in  No.  7,  and  I  would  recommend  the  sinking  of  shafts  upon  them  to  the 
depth  cf  100  feet  or  more  to  develop  them. 

During  the  past  three  months  the  company's  mill  at  Lyonsville,  Dry  Valley,  has  been 
thoroughly  overhauled  and  repaired,  the  old  pans  having  been  replaced  by  new  ones 
of  the  most  approved  pattern,  and  three  new  boilers  have  been  added,  making  the  mill 
complete  in  all  of  its  appointments,  and  in  much  better  condition  for  doing  good  service 
than  when  it  was  first  built. 

During  the  first  few  months  the  mill  was  run  much  time  was  lost  for  want  of  an 
adequate  supply  of  water.  The  ditch  for  supplying  the  mill  was  dug  aci'oss  a  sand- 
flat,  and  the  water  was  absorbed  and  evaporated  during  the  summer,  and  the  ditch 
frozen  up  during  a  portion  of  the  winter. 

This  has  been  remedied  by  building  a  flume  to  take  the  place  of  the  ditch,  and  cov- 
ering it  with  earth  to  a  sufficient  depth  to  prevent  freezing  during  the  winter. 

During  the  year  just  ended  17,458  tous  of  ore  have  been  received,  and  16,172  tons 
reduced  by  the  mill. 

The  necessary  reservoirs  have  been  constructed  for  catching  tailings,  and  no  tailings 
are  now  allowed  to  run  to  waste. 
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I  would  respectfully  renew  my  recomnienclation  relative  to  the  building  of  a  cupola, 
and  making  our  shoes  and  dies  at  the  mill.  There  are  now  100  tons  or  more  of  old  cast- 
ings at  the  mill,  and  I  am  confident  that  a  saving  of  50  per  cent,  upon  the  present  cost 
can  be  made  by  using  this  iron  and  making  them  at  the  mill. 

Your  attention  is  respectfully  called  to  the  tabular  statements  herewith,  which  will 
give  you  a  more  comj)rehen8ive  idea  of  the  details  of  operating  the  company's  mine 
and  mill. 

Yours,  truly, 

CHAS.  FORMAN,  General  Sujjer'mtendent. 

Table  No.  1. — Condensed  statement  of  cost  of  production,  ^-c,  for  company,  year  ending 

July  31,  1871. 

ORE   STATEMENT. 

Tons.         Lbs. 

Ore  on  hand  August  1,  1870 378  1,659 

Ore  received  from  Hanchett  &  Rutherford 482  1 ,  758 

Ore  received  from  Barnes  &  Scott 95  1,  890 

Ore  extracted  by  company  during  year 16,  500  977 

Total 17,458    6,284 

Ore  worked  by  company  during  j^ear,  plus  moisture  deduction 16,171     1,535 

Oreon  hand  August  1,  1871 1,286        749 


COST  PER  TON. 

Extracting ' $14    20.6 

Prospecting,  improvements,  and  incidentals 10    30. 7 

Reduction 19    60.4 

Total  cost  per  ton 44     11.7 

Average  yield  per  ton  of  ore  worked 105    34. 

WORK  OP  ASSAY  OFFICE. 

Number  of  troy  ounces  of  bullion  before  melting 2, 288, 782.  63 

Number  of  troy  ounces  of  bullion  assayed  after  melting 2, 170,  352. 28 

Average  loss  in  melting,  per  centum 5. 4 

Number  of  ore  assays  made 1, 890 

Number  of  bars  made 1,  328 
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Table  No.  5. — Statement  of  materials  j)urchased  and  consumed  at  the  mine  for  tlic  company 

year  from  August  \,  1870,  to  July  31,  1871. 


Articles. 


Lumber feet. 

Hewn  timber feet . 

Round  poles feet. 

Fuse feet. 

Charcoal bushels . 

Candles boxes . 

Powder kegs . 

Barley pounds . 

Hay pounds. 

Assorted  iron pounds. 

Assorted  steel pounds. 

Rope pounds . 

Nails pounds . 

Borax pounds . 

Stone-coal pounds . 

Shovels number. 

Assorted  handles number. 

Wheelbarrows number. 

Wheelbarrow-wheels number . 

Tamping-bars number. 

Car- wheels sets . 

Axes number . 

Pielcs number . 

Sledges number . 

Powder-cans number . 

Lard-oil gallons . 

Coal  oil gallons. 

Files number. 

Screws gross . 

Axle-grease cans. 

Padlocks number . 

Water-barrels number. 

Water gallons . 

Nuts pounds . 

Bolts pounds . 

Hinges number. 

Brooms number. 

Brick number . 

Wagons number. 

Horses number. 

Sliingles M . 

Harness sets . 

Lanterns number. 

Bellows number. 

Shears number. 

Office-fixtures 

Giant  powder pounds . 

Giant-powder  caps 

Track-nails pounds. 

Wood cords . 

Sundries 


Total . 


Quantity 
received. 


237,  356 

21fi,  560 

25, 791 

102, 500 

13, 130 

1,577 

881 

54, 264 

59, 128 

26,  648 

14,025 

2,952 

12,  039 

344 

2,790 

276 

1,205 

24 

12 

101 

11 

71 

408 

161 

48 

90 

136 

194 

88 

74 

15 

58 

62, 387 

259 

1,225 

50 

16 

16,  500 

3 

9 

52, 500 

5 

24 

4 

9 


130 

6 

470 


Value. 


$12,  728  05 
7, 580  94 
2, 186  20 
1,  165  22 
4,810  81 
7,906  14 
4, 1 12  33 
3,  326  00 
1,375  64 
3,  366  44 
3,251  13 
739  28 

1,  603  28 
149  34 
13G  80 
452  98 
551  64 
334  80 

47  40 
216  04 
459  24 
12S  51 
788  94 
752  82 

61  76 
166  85 
161  66 
130  58 
136  24 

44  86 

8  00 

278  05 

2,  363  90 

37  42 

249  67 

Al  75 

14  45 

270  44 

693  00 

2, 115  00 

513  00 

320  00 

14  34 

108  00 

174  80 

1, 800  00 

148  00 

7  50 

122  20 

300  30 

10,937  60 


79,  389  34 


Quantity 
consumed. 


231,  356 

188,510 

24,391 

86,  700 

12,  780 

1,417 

834 

53,  964 

55,  608 

20,314 

10,  003 

2,515 

9,290 

94 

2,790 

225 

1,030 

24 

6 

83 

Ih 

49 

384 

128 

48 

44J- 

112* 

135 

78 

30 

12 

40^ 

62,  387 

99 

1,053 

44 

6 

16,  500 

1 

1 

52,  500 

2 

24 

4 

8 


85 

5 

154 

6 


Value. 


$12,  368  05 
6,318  69 

2,  060  20 
889  16 

4,  688  31 
7, 102  94 

3,  863  23 
3,  305  00 
1,314  04 
2,  638  03 
2,  366  29 

638  77 
1, 280  28 

46  84 
136  80 
383  37 
490  10 
334  80 

23  70 
180  04 
336  74 

92  76 
740  94 
631  38 

61  76 

83  60 

107  87 
81  43 

120  24 
17  36 

5  60 
190  55 

2, 363  90 

13  42 
231  07 

37  25 

6  12 
270  44 
153  00 
115  00 
513  00 
120  00 

14  34 

108  00 
•156  80 
800  00 
100  75 

6  25 

40  04 

46  80 

10,  368  64 


08,  363  69 


On  hand 
July  31, 

1871. 


6,000 

28,  050 

1,400 

25,  800 

350 

160 

47 

300 

3,520 

6,334 

4,022 

437 

2,749 

250 


51 
175 


6 
18 

3i 
22 
24 
33 


45i 
53i 
59 
10 
44 
3 
17i 


160 

172 

6 

10 


45 
1 
316 
32i^ 


Value. 


$360  00 

1,  262  25 

126  00 

276  06 

.  122  50 

803  20 

249  10 

21  00 

61  60 

728  41 

884  84 

100  51 

323  00 

102  50 


69  61" 
61  54 


23  70 
36  00 

122  50 
35  75 
48  00 

121  44 


83  25 
53  79 
49  15 
16  00 
27  50 
2  40 
87  50 


24  00 

18  60 

4  50 

8  33 


540  00 
2,  000  00 


200  00 


18  00 

1, 000  00 

47  25 

1  25 

82  16 

253  50 

568  96 


11,025  65 


Eeceipts  and  disl)ursements  of  the  Meadow  Valley  Mining  Company  for  the  liennial  term 

ending  July  31,  1871. 


DISBURSEMENTS. 

For  mine  properties : 

Purcliases  made  by  company  in  extinguishment  of 

adverse  claims,  &c $2.50, 589  76 

Law  expenses  contesting  adverse  claims.  $32,079  65 

Traveling  expenses  of  law-agents 6,288  76 

38, 968  41 


For  construction  and  improvements  at  mine  : 

Cost  of  the  company's  mining-works  at  Pioche 

Freight  of  the  materials  and  machinery  from  San 
S'raucisco 


43,546  88 
1, 256  65 


, 558  17 


44, 803  53 
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For  construction  and  improvements  at  mill: 

Cost  of  company's  works  at  Lyonsville 

Freis:lit  of  the  materials  and  machinery  from  San 


Francisco 


$171,717  10 
42, 349  22 


For  mining: 

Opening  company's  mines,  explorations,  and  extract- 
ing ores,  as  per  Exhibit  No.  2 

For  milling : 

Reduction  of  ores  at  company's  mill,  as  per  Exhibit 

No.  2 

For  miscellaneous  expenditures : 

Freight  to  San  Francisco  on  bullion  yield  to  January 

1,1871 --. 

Discount  on  bullion  yield  to  date 

State  of  Nevada  taxes  on  bullion 

Exchange  for  coin   equivalent,  on  superintendent's 

drafts,  fiscal  year  of  1870 

Interest  on  company's  notes  and  overdrafts  at  bank, 

fiscal  year  of  1870 

Insurance  premium  on  mill  projierty 

Telegrams  to  and  from  company's  works 

Office  salaries  for  the  term  : 

To   consulting   eugineer,   secretary,   and  fees  of 

trustees  for  attendance  at  board  meetings 

Incidental  expenses  at  San  Francisco  for  the  term.. 

Office  furniture 

For  dividends : 

From  No.  1  to  5,  inclusive,  paid  to  stockholders 

Remaining  in  si^ecial  fund  unclaimed 


Total  disbursements  for  the  term. 


UNLIQUIDATED  BALANCES. 

Charles  Forman,  general  superintendent. — Current  bal- 
ance of  account  to  date 

Bullion  in  transitu. — Credited  per  contra  to  bullion  yield. . 

Bills  receivable. — Unmatured  balance  of  $50,000  due  com- 
liany  in  settlement  of  adverse  mining  claims 

Cash. — Balance  in  hand  to  new  fiscal  year  : 

Petty  cash $250  00 

Geueralcash 93,801  89 


KECEIPTS. 

From  assessments  on  capital  stock : 

No.  1,  levied  June  5,  1869 

No.  2,  levied  August  14,  1869 

No.  3,  levied  October  9,  1869 

No.  4,  levied  December  4,  1869 

No.  5,  levied  January  29,  1870 

No,  6,  levied  March  26,  1870 

No.  7,  levied  May  11,  1870 

From  bullion  yield  of  company's  mines : 

As  per  Exhibit  No.  2 

From  rents : 

Of  company's  boarding-house,  at  mine 

Of  company's  boarding-house,  at  mill 

From  sales  of  materials : 

To  mining  contractors  and  others 

Total  receipts  for  the  term 


329,  585  00 
415  00 


$214, 066  32 
474,738  41 
337,396  10 


23,352  70 
25, 660  23 
20,340  48 

3,688  18 

5, 814  34 
2,531  00 
1, 192  35 


8,098  33 
6,374  35 
1, 123  55 


330, 000  00 
1,788,738  04 


418  48 
72,831  67 

25, 000  00 


94,051  89 

192,302  04 
1,981,040  08 

$15, 000  00 
30,000  00 
15, 000  00 
1.5,000  00 
30,000  00 
45,000  00 
60, 000  00 

$210, 000  00 
1, 671, 465  66 

1  086  49 

474  33 
612  16 

3,127  45 

1,885,679  60 
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UNLIQUIDATED  BALAKCES. 

Superiuteudent's  drafts : 

On  San  Francisco  office,  uniiresented $59,  453  09 

Bills  payable : 

Unmatured  balance  of  $100, 000,  iiaid  to  Eutberford 

&  Co.,  to  extinguish  adverse  claim  to  "  No.  7  mine"         20,  000  00 

Unmatured  book  accounts : 

60-day  bills  for  mining  and  milling  sujiplies 15,907  39 


San  Francisco,  August  17,  1871, 


$95  360  48 
1,981,040  08 

T.  W.  COLBURN,  Secretary. 


A  statement  of  the  gross  lyroceeds  of  bullion  from  the  mines  of  the  Meadow  Valley  Mining 

Company,  and  cost  of  production  and  reduction  of  the  ores  yielding  the  hullion,  being  for 
the  biennial  term  eliding  July  31,  1871. 

Dr. 

mining  department. 

Explorations  and  dead  work |68, 864  80 

Labor  in  extracting  ores 281, 259  87 

Mining  supplies $75,516  59 

Freight  from  Sau  Francisco  on  supplies.  ...  ...14,  999  18 

90,515  77 

Contingent  mining  expenses 17, 989  71 

Salaries  for  the  term 16,108  26 

Total  expenditures  in  mining  department 474, 738  41 

Deduct  amount  of  inventory  of  suijjjlies  on  hand  at  date,  11, 025  65 

$463, 712  76 

MILLING  DEPARTMENT. 

Ore-transportations  from  mine  to  mill,  (10  miles) 79, 613  87 

Chemicals  and  other  supplies $79,  081  01 

Quicksilver 57,294  06 

Freight  fi'om  Sau  Francisco  on  suiiijlies 37,  265  84 

173,640  91 

Labor  in  reduction  of  ores , 71, 901  80 

Contingent  milling  expenses 4, 589  60 

Salaries  for  the  term 7, 649  92 

Total  expenditures  of  milling  department 337,396  10 

Deduct  amount  of  inventory  of  supplies  on  hand  at  date,  37, 273  15 

300, 122  95 

MISCELLANEOUS. 

Freight  on  bullion  yield  to  January  1,  1871 23,  352  70 

Discount  on  bullion  yield  to  date 25,  660  23 

State  of  Nevada  taxes  on  bullion 20,  340  48 

Exchange  on  general  superintendent's  drafts  on'San  Fran- 
cisco  .' 3,688  18 

Interest 5,814  34 

Insurance  on  mill  property,  premiums 2,  531  00 

Telegrams 1,192  35 

San  Francisco  incidentals 7, 497  90 

San  Francisco  office  salaries  for  the  term 8,  098  33 

98, 175  51 

Total  expenses = 862,01122 

Net  profits  for  the  term 813,668  38 

1, 675, 679  60 
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Cr. 

BULLION. 

By  proceetls  of  experimeutal  workings  of  ort^s  from  the 
company's  mines  prior  to  construction  of  company's 
mill $22,272  89 

By  proceeds  of  shipment  of  07^  tons  of  ore  to  England 
from  company's  mines,  per  Barron  &,  Company 36, 293  63 

By  proceeds  of  company's  redaction-works  at  Lyonsville, 
as  per  tabular  statements  of  general  superintendent,  for 
the  current  year  ending  July  31,  1871 1,612,899  14 

Total  gross  proceeds  of  bullion  for  the  term $1,  671,  465  66 


By  rents  of  boarding-houses  for  workmen 1,  086  49 

By  sales  of  materials 3, 127  45 


4,213  94 
1,  675,  679  60 


T.  W.  COLBURN,  Secretary. 
San  Francisco,  August  17,  1871, 

The  Eaymond  and  Ely  mine  has  greatly  increased  its  operations  since 
it  has  been  incorporated  in  a  company,  as  will  appear  from  the  Ibllovving 
reports  of  the  president,  superintendent,  and  secretary  : 

FIRST  ANNUAL   REPORT   OF  THE  RAYMOND  AND   ELY   MINING    COMPANY   FOR   THE   YEAR 

ENDING  DECEMBER  31,  1871. 

President's  Report. 

To  the  SiocTcholdeis  of  the  Eaymond  and  Ely  Mining  Company  :  t 

It  is  with  satisfaction  that  I  submit  my  annual  report  in  connection  with  the  reports 
of  the  other  officers,  embracing  all  the  business  transactions  of  the  comjjany  for  the 
first  fiscal  jear  ending  December  31,  1871. 

At  the  time  the  company  was  organized  a  year  ago,  the  facilities  for  the  reduction  of 
the  ox'es  were  limited  to  a  10-stamp  mill;  but,  on  further  explorations  of  the  mine, 
ores  in  abundance  were  discovered,  sufllcient  to  supply  double  this  number  of  stamps. 
Therefore,  your  trustees  increased  the  capacity  of  the  mill  to  twenty  stamps. 

These  stamps  have  been  regularly  employed  since  their  completion,  producing,  during 
the  four  mouths  ending  December  31,  1871,  the  unprecedented  amount  of  $906,219.25  in 
bullion. 

I  consider  this  large  production  of  silver  from  only  twenty  stamps  unparalleled,  for 
the  same  time,  by  any  mining  enterprise  on  this  coast,  if  not  in  any  part  of  the  world. 

Continued  and  systematic  prospecting  of  the  mining  grounds  oJF  the  company  has 
developed  still  larger  and  richer  deposits  of  mineral,  warranting  a  further  increase  of 
mill  capacity.  Hence,  on  the  10th  of  October  last,  a  contract  was  entered  into  for  the 
construction  of  a  30-stamp  mill,  which  is  now  almost  completed.  With  this  addi- 
tional facility  for  working  the  ores,  the  production  of  bullion  must  be  largely  increased, 
even  should  the  ores  decrease  in  value  ;  and  I  see  no  reason  why  dividends  of  not  less 
than  $5  per  share,  or  even  of  a  larger  amount,  cannot  be  paid  for 'many  months  to  come. 

Notwitbstaudiog  the  great  success  which  has  attended  the  operations  of  the  com- 
j)any  during  the  first  year,  with  most  excellent  prospects  for  its  continuance  in  the  fu- 
ture, yet  to  attain  this  promise  it  is  necessary  that  the  mines  should  be  well  explored 
far  in  advance  of  the  immediate  daily  consumption  of  ore. 

.  To  do  this  expenditures  must  be  incurred,  the  benefits  from  which  will  be  derived  in 
the  future. 

The  extraordinary  receipts  of  bullion  from  the  mines  have  excited  the  cupidity  of 
covetously  disposed  persons,  who  have  endeavored  to  embarrass  the  operations  of  the 
company  and  to  depress  the  value  of  the  stock  ;  and  even  with  a  lingering  hope  to 
possess  the  exceedingly  valuable  properties  of  the  company.  In  every  instance  disap- 
pointment has  followed  their  eftbrts. 

So  far  as  title  to  the  mines  of  the  company  is  in  question,  it  is  my  opinion  that  if  the 
company  is  not  secure  in  the  possession  of  its  tniuing  ground,  then  I  know  of  no  prop- 
erty in  the  district  in  which  they  are  located  that  has  a  good  and  reliable  title. 

Every  precaution  to  protect  the  property  from  destruction  by  tire  has  been  taken,  by 

H.  Ex.  211 IG 


242     MINING    STATISTICS    WEST    OF    THE    ROCKY   MOUNTAINS. 

having  good  fire-apparatus  and  water  in  and  around  the  hnildings;  hesides,  the  mills 
and  works  are  covered  by  insurances  to  the  amount  of  $115,000. 

For  a  complete  and  comprehensive  summary  of  all  operations  for  the  past  year  at  the 
mines,  their  future  prospects,  the  quantities  of  ores  extracted,  and  from  what  mines 
they  were  taken,  the  cost  of  mining  and  milling,  the  average  yield  of  metal  per  ton, 
as  also  all  kinds  and  sorts  of  material  consumed  at  mine  and  mill,  as  well  as  a  careful 
estimate  of  the  quantities  of  ores  now  developed  as  a  reserve  for  future  extraction,  I 
refer  you  to  the  full  and  able  report  of  your  superintendent,  Mr.  Ci  W.  Lightner,  and 
ask  a  close  examination  of  it. 

All  items  of  receipts  and  disbursements  during  the  year  just  closed  are  to  be  found 
in  the  report  of  the  secretary,  as  also  the  assets  and  liabilities  of  the  company.  From 
this  report  it  is  readily  determined  for  what  jjurpose  the  resources  of  the  company  have 
been  employed.  , 

The  report  possesses  sufficient  merit  for  your  careful  attention. 

ALPHEUS  BULL. 

San  Francisco,  January  IQ,  1872. 

Superintendents  report. 

PiocHE,  Nevada,  January  9,  1872. 
Alplieus  Bull,  esq.,  President  Raymond  and  Ely  Mining  Company,  San  Francisco,  California  : 

My  Dkar  Sir  :  The  amount  of  ores  extracted  from  the  different  mines  belonging  to 
the  company,  during  the  jiast  year,  is  as  follows  : 

From  the  "  Vermillion  mine,"  tons 77^^§ 

From  the  "  Bark  mine,"  tons 2, 704.;^(^ 

From  the  "Creole  mine,"  tons 2,G89i§^i| 

From  the  "  Panaca  mine,"  tons 6,  708^^0 

Making  a  total  of  tons 12,239^2^^^ 

Of  which  we  sent  to  the  company's  20-stamp  mill,  at  Bullionville,  (distant  ten  and  a 
half  miles,)  10,5742^fu~o  tons,  leaving  on  hand  at  the  different  dumps  in  Pioche  1,707  tons, 
distiibuted,  as  per  table  sent. 

In  addition  to  the  ores  remaining  at  the  mines,  we  have  about  125  tons  of  second-class 
"  Burk,"  "  Creole,"  and  "Vermillion,"  of  low  grade,  and  about  200  tons  of"  base  metal" 
at  the  "  Burk,"  which,  by  the  present  mode  of  reduction  at  hand,  would  not  bear  work- 
ing, but  which  may  hereafter  be  of  some  value  to  the  comxKiuy.  These  I  have  not  in- 
cluded in  the  statement  of  property  ou  hand. 

We  have  worked  at  the  comjiany's  20-stamp  mill  10,372^"^f  tons  of  ore,  a  portion  of 
which  I  found  on  hand  there  ou  the  8th  of  January,  1871,  but  which  has  been  replaced 
by  that  sent  during  the  year.   The  tables  show  a  gain  of  ore  at  the  mill  of  16^1}^,  f^  tons. 

The  product  of  all  the  ores  worked  has  been  in  gross,  (assayed  value  here,)  $1,361,- 
628.78,  showing  a  yield,  per  ton,  in  bullion,  of  $131.27. 

The  large  amount  of  base  metals  contained  in  the  ores,  together  with  imperfection 
in  the  machinery,  which  has  at  all  times  been  overtaxed,  will  account  for  our  percent- 
age of  working  not  being  over  74.27  of  the  assayed  value  of  the  pulp.  The  tailings, 
however,  have  all  been  saved,  and  lie  convenient  for  working,  and  may  in  future  be 
a  fund  for  the  company  to  work  upon. 

In  the  "Vermillion"  mine  wecleanedoutthe  shaft,  (sunk  90feet,)  and  drifted  west  from 
the  bottom  40  feet.  We  also  ran  the  old  40-foot  level  10  feet  farther,  and  stoped  out  a 
few  feet  in  the  bottom.  The  vein  shows  ore,  but  not  in  suSicient  quantity  or  of  a  qual- 
ity profitable  to  work  at  present. 

In  the  "Burk"  we  have  sunk  the  main  shaft  to  the  depth  of  386  feet,  (on  the  incline;) 
but  little  ore  has  been  found  below  the  170-foot  level,  the  body  found  in  the  upper 
I>ortion  of  the  mine  gradually  working  itself  westward  in  its  descent  until  it  gave  out 
in  the  broken  ground  lying  between  the  west  incline  and  the  eastern  workings  of  the 
"  Creole."  The  ground  has  been  thoroughly  explored  to  the  east  on  the  72-foot  level, 
and  fair  quantities  of  ore  are  to  be  found,  but  of  a  low  grade.  The  fissure  has  never 
been  lost  sight  of  in  sinking,  and  the  nature  of  the  ground,  changing  at  the  lowest 
depth,  gives  x^romise  of  ore  existing  in  it. 

In  the  "  Creole  "  mine  we  stopped  extracting  after  finding  the  large  body  of  ore  in 
the  "  Panaca,"  and  have  persevered  in  sinking  and  working  for  its  development.  The 
main  shaft  is  down  383  feet,  and,  at  this  depth,  we  have  cut  a  body  of  ore  3.  feet  in 
width,  of  excellent  quality.  There  is  still  left  iu  the  upper  levels  of  this  and  the 
"Burk"  mine  a  large  quantity  of  ore  of  medium  grade.  The  new  body  cut  at  the  bot- 
tom looks  well,  and  will  make  the  "  Creole  "  as  fair  a  producing  mine  as  it  was  during 
the  early  part  of  the  year. 

The  "  Western  Extension  "  (acquired  during  the  year  by  purchase)  has  a  good  body 
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of  ore  developed  iu  the  200  and  300-foot  levels.  As  we  bave  but  87  feet  to  drive  to  con- 
nect the  main  working  level  of  the  "  Pauaca"  with  the  200-foot  level  of  this  mine,  we 
may  expect  a  good  supply  from  this  source. 

At  the  "  Pauaca,"  the  work  of  sinking  tbe  main  shaft  and  drifting  on  the  223-foot 
level  is  progressiug  as  rapidly  as  possible.  At  tbe  100-foot  level  we  bave  connected 
with  tbe  old  "  Panaca"  shaft  ou  tbe  west,  and  bave  run  eastward  100  feet  from  the 
shaft,  where  we  have  a  winze  74  feet  deep,  showing  ore  for  40  feet.  Ou  the  223-foot 
level  we  have  run  134  feet  west  and  197  feet  east  from  tbe  shaft,  making  331  feet  in 
all,  driven  upon  this  level,  tbe  whole  showing  ore  ranging  from  2  to  6  feet  in  width, 
of  hue  quality.  Tbe  face  of  the  drift  west  is  in  a  cross-heave,  which  cuts  off  tbe  ore 
temporarily.  The  face  of  tbe  drift  east,  going  toward  the  "  Western  Extension,"  is  still 
iu  good  ore. 

1  shall  refrain  from  making  an  estimate  in  tons  and  value  of  the  ores  developed  in 
any  of  these  mines,  owing  to  tbe  varying  nature  of  the  veins  in  this  district,  but  will 
express  my  own  confidence  in  having  at  the  least  three  mouths'  supply  for  fifty  stamps 
in  this  mine  alone  above  tbe  223-foot  level.  Before  that  time  expires  tbe  sbal^t  will  bo 
down  to  tbe  323-foot  level,  and  indications  aro  favorable  that  this,  when  reached,  will 
exceed  in  extent  and  production  tbe  present  lowest  working  level. 

The  whim-houses  and  whims  over  the  "  Burk  "  and  ''Creole"  are  in  perfect  con- 
dition, aud  the  new  steam  hoisting- works,  over  tbe  "  Panaca,"  are  very  complete  and 
effective. 

The  old  20-stamp  mill  is  in  poor  condition,  aud  requires  a  thorough  repairing — tbe 
boilers  threatening,  and  tbe  pans  and  shafting  worn  aud  out  of  line.  A  week's  repair, 
at  least,  with  a  full  force,  will  be  needed,  to  enable  it  to  work  with  safety  and  economy. 

The  new  30-stamp  mill  will  be,  when  completed,  oue  of  the  very  best  in  tbe  State. 
Delays  bave  occurred  in  tbe  transxiortation  of  the  most  important  part  of  the  machi- 
nery ;  but  I  have  every  assurance  that  the  stamps  will  drop  during  the  present  month. 

Hereafter,  our  bullion  will  be  assayed  at  our  own  office,  as  we  bave  now  all  tbe 
means  for  doing  it  iu  the  proper  manner. 

Herewith  I  band  you  tables,  inventories,  and  memoranda,  which  will  enable  you 
more  clearly  to  understand  our  past  operations. 

With  our  improved  facilities  for  extraction  and  reduction,  and  tbe  healthy  appear- 
ance of  our  mines,  we  may  hope  for  a  very  prosperous  year's  work. 
Very  respectfully, 

C.  W.  LIGHTNEE, 

Superintendent. 


Statement  of  receipts  and  disbursements  of  the  Raymond  and  Ely  Mining  Company  for  the  year 

ending  December  31,  1871. 

RECEIPTS. 

From  bulliou  yield  of  tbe  mine $1,361,628  78 

From  water-works 569  10 

From  mining  supplies : 
Sale  of  supplies  at  Pioche 337  50 

From  milliug  supplies : 
Sale  of  supplies  at  Bullionville 2, 180  91 

From  mill  salaries ; 
Weigbiug  ores,  &c.,  for  other  mines 733  28 

Superintendent's  drafts : 
Advised  but  not  yet  presented 30,  521  45  ' 

Total 1,395,970  57 

DISBURSEMENTS. 

For  purchase  of  property  and  claims : 

Purchase  of  lauds,  claims,  and  titles $108, 798  75 

Purchase  of  water-works . . .  „ 2,  000  00 

Law  expenses ., 13,  349  32 


For  mining : 

Wages  paid  to  miners 178,  476  49 

Supplies  for  the  mines 33, 640  29 

Freight  on  supplies 2,791  19 

Contingent  mine  expenses 5, 781  57 

Salaries  of  the  superintendent  and  clerk 8,  240  00 


$124, 148  07 


228,929  54 
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For  improvements  at  the  mine $35,689  33 

For  milling : 

Wages  paid  to  employes $36,684  66 

Supplies  for  the  mill 59, 101  37 

Freight  on  supplies 6, 734  99 

Salai'ies  of  the  superintendent  and  clerk  of  the  mill 6, 148  00  ^ 

Contingent  mill  expenses 10, 487  26 

Ore-hauling  from  the  mine  to  the  mill 47, 376  59 

166,532  87 

For  improvements  at  the  mill : 
Including  the  increasing  of   the  10-stamp  mill  into  twenty 

stamps,  &c 31,643  91 

For  the  new  30-stamp  mill : 

H.  J.  Booth  &  Co.,  for  the  machinery 46,053  50 

Freight  on  the  machinery  to  Bullionville 19,  377  42 

Labor  and  materials  for  the  erection 24,  051  68 

89,482  60 

For  taxes  : 

On  real  estate  and  personal  property 1, 477  98 

On  bullion  yield  of  the  mines 9,  085  09 

10, 563  07 

For  dividends 615,000  00 

For  discount  on  bullion  yield 21,642  77 

For  miscellaneous  expenditures : 

General  expenses 1, 741  38 

Office  expenses 1,  489  04 

Office  furniture 676  85 

Office  salaries 2,792  50 

Fees  of  trustees  for  attending  meetings  of  the  board 830  00 

•    Interest  and  discount 127  97 

7,657  74 

Balance  of  cash  on  hand 64, 680  68 

I  Total  disbursements 1,395,970  57 

1  ANDREW  J.  MOULDER, 

V  Secretary. 

San  Fkancisco,  January  16,  1872. 

ASSETS  AND  LIABILITIES. 

Property  and  stores  on  hand  December  31, 1871. 

Improvements: 

At  "Panaca"  mine $20,286  37 

At  "Burk"  mine 6,000  00 

At  "Creole  "  mine 2,400  00 

At  "  Western  Extension  "  mine 800  09 

Thirty-stamp  mill 89,  482  60 

Twenty-stamp  mill 56,500  00 

Water-ditch 2,000  OO 

Pamp-honse 500  00 

•Blacksmiths'  house 500  00 

San  Francisco  office  furniture 676  85 


Stores : 

At  "Panaca"  mine $6,248  45 

At  "Burk"  mine 5,427  79 

At  "Creole"  mine 562  96 

At  "Western  Extension"  mine 134  30 

At  20-stamp  mill 47,059  17 

At  warehouse  and  magazine 5, 776  98 

Ores  on  hand : 

1,707^^1}  tons,  as  follows  : 

1,330  tons  from  the  "Panaca,"  estimated  as  of  milling 
value  at  $150  per  ton 199,500  00 

351JSi-o  tons  of  difi'erent  qualities,  chiefly  from  the  "Burk," 
"  Creole,"  and  "  Vermillion  "  mines,  returned  as  of  milling 
value  at  $60  per  ton -. 21,103  39 


$179, 145  82 


65, 209  64 
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2G  tons  from  the  "  Western  Extension "  mine,  at  $125  per 
ton $3,250  00 

$223,858  39 

Toll-roads : 
Work  clone  on    roads  from  the    "Panaca"    groiind  over 

the  mountain,   and    improving  old   roads    around    the 

"  Burk  "  and  "  Creole  "  mines 1,  583  09 

Cash  on  hand 64,  680  68 

534, 477  62 

• 

LL4JBILITIES. 

Superintendent's  drafts,  advised  but  not  yet  presented -, $30, 521  45 
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The  Pioche  mine  first  came  into  general  notice  during  the  spring  of 
the  year.  It  has  since  contributed  largely  to  the  bullion  product  of  the 
district. 

A  correspondence  in  the  White  Pine  News,  of  August  8,  gives  the 
following  ijarticulars  in  regard  to  this  mine  : 

The  ledge  varies  from  2  to  7  feet  in  thickness.  In  one  place  it  even  winds  to  12  feet. 
It  is  incased  in  quartzite.  Its  strike  is  east  and  west,  with  a  dip  of  48°  sonth  into  the 
ledge  down  for  200  feet.  There  is  also  a  shaft  200  feet  deep,  and  from  the  bottom  of  it 
a  tnnnel  is  run  50  feet  to  the  ledge.  The  ledge  is  then  drifted  on  both  ways  from  the 
end  of  this  tunnel,  and  from  this  depth  two  inclines,  115  feet  apart,  follow  the  ledge. 
Cue  is  58  feet  deep,  the  other  40.  A  continuous  body  of  ore  is  disclosed,  from  the  sur- 
face to  this  depth.  From  10  tons  of  first-class  ore,  two  average  assays  were  made, 
giving  $857  and  $1,005  per  ton.  From  points  where  I  saw  large  bodies  of  the  same, 
July  8,  ultimo,  I  took  samples  of  first-class  ore,  assays  of  which,  since  made  by  my- 
self, give  $1,315.81  and  $1,297.26.  Also  two  assays  of  second  class  give  $812.54  and 
$907.95  per  ton. 

The  following  description  of  the  mine  appears  in  the  News  of  Au- 
gust 23 : 

Forty -four  feet  from  the  surface  comes  First  station,  drifted  on  east  and  west  along  the 
ledge.  Here  a  large  body  of  ore  was  extracted,  and  a  large  body  remains  in  sight,  but  of 
a  base  quality,  which  was  immediately  left,  on  striking  freer  ore  below,  11  feet  deeper. 
Next  comes  Second  station — drifted  on  westwardly.  This  is  also  in  base  ore.  Ninety -five 
feet  below  Second,  comes  Third  station.  Here  drifts  east  and  west  have  been  run 
along  the  ledge,  in  good  free  ore.  Fifty  feet  below  Third,  comes  Fourth  station,  and 
between  these  two  stations  the  principal  work  of  the  mine  has  been  done.  Here  the 
ledge  showed  to  perfection,  from  4  to  7  fqet  wide,  and  the  ore  of  a  free  and  excellent 
quality.  Extensive  stopings  were  carried  on  here  on  the  ledge,  several  huudred  tons 
of  good  ore  extracted,  and  several  hundred  tons  of  ore  yet  remain  in  sight  of  this  point. 
Then  prospecting  commenced  below  the  fourth  level,  by  means  of  two  wiuzes,  115  feet 
apart,  along  the  incline  of  the  ledge.  The  ledge  appears  to  gradually  and  surely  im- 
prove as  depth  is  made.  Here  it  is  straight,  compact,  of  an  even  Avidth,  with  smooth 
and  perfect  walls.  The  workmen  were  enabled  to  sink  some  60  feet  on  each  winze 
before  the  air  became  too  foul.  Here  they  drifted  east  and  west,  again  on  the  perfect 
ledge,  and  now  are  pushing  vigorously  to  connect  the  two  wiuzes,  in  order  to  establish 
a  current  of  air.  However,  a  blower  has  been  put  in  to  bear  on  these  winzes,  which 
makes  comfortable  work  in  these  quarters,  only  somewhat  slow  hoistiug  with  buckets 
and  windlass.  Here,  also,  a  little  stoping  has  been  done,  to  prove  the  ledge,  and  many 
a  dividend  is  reposing  quietly  here  in  sight.  All  the  stations  down  to  the  Fourth  are  con- 
nected with  the  main  shaft  by  adits  ;  the  tunnel  on  Third  station  being  55  feet  long, 
on  account  of  the  ledge  pitching  southwardly,  and  the  adit-level  on  the  Fourth  station 
being  72  feet  long.  All  the  stations  are  also  connected  by  a  series  of  chutes  and  wiuzes 
along  the  ledge.  On  arrival  and  placement  of  steam-hoisting  works  it  is  the  intention 
to  proseeute  the  sinking  of  the  shaft  to  a  great  depth  at  a  rapid  rate.  Everything 
points  downward  to  the  location  of  hidden  treasure,  unprecedented  in  extent  and  ricih- 
ness.  Although  the  ore  throughout  is  known  to  be  somewhat  base,  yet  the  company's 
mill  worried  out  of  it,  last  month,  76^  per  cent,  of  pulp  assay,  and  from  168  tons  of 
mixed  ore  turned  out  $40,000  worth  of  bullion — over  $35,000  fine,  and  $4,000  base.  The 
Stetefeldt  furnace,  in  connection  with  the  mill,  is  nearly  completed,  and  when  finished 
but  a  very  small  jjerceutage  of  these  rich  assays  will  slip  through.  Three  hundred 
tons  of  rock  from  this  mine  yielded  $54,000.  The  Stetefeldt  furnace  has  since  been 
completed. 

The  Alps  is  a  new  mine.  According  to  the  latest  news  it  looks  en- 
couraging, and  will  probably  add  considerably  to  the  bullion  product 
of  the  district  for  next  year.  The  shaft  has  been  sunk  to  the  depth  of 
115  feet,  and  a  drift  to  the  east  has  been  run  about  120  feet,  showing  a 
body  of  ore  about  2  feet  wide.  The  average  assays  from  the  stopes  and 
dump  are  $165.54.  There  is  also  a  winze  sinking  below  the  first  sta- 
tion, showing  a  fine  body  of  first-class  ore,  about  3  feet  wide,  assaying 
$222.61.  The  company  have  built  a  mill,  and  intend  to  commence 
crushing  ore  early  in  January.  There  are  about  200  tons  of  ore  on  the 
dump. 

A  number  of  other  mines  have  been  acquired  by  corporations  during 
the  year,  and  have  commenced  operations  energetically.  They  are  at 
present  not  sufliciently  advanced  to  warrant  special  notice. 
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The  mills  in  this  district  being,  of  necessity,  located  a  considerable 
distance  away  from  the  mines  on  account  of  the  necessary  water  for 
milling,  the  cost  of  transportation  is  at  present  rather  high  and  onerous. 
The  building  of  a  narrow-gauge  railroad  from  Pioche  to  Bullionville 
has,  therefore,  been  considerably  agitated.  In  its  argument  for  this 
scheme  the  Ely  Kecord  estimates  the  following  as  the  amount  of  ore 
which  the  below-mentioned  mines  would  furnish  monthly  as  freight  to 
the  railway  company : 

Since  the  necessary  steps  have  been  taken  by  some  of  our  leading  men  to  secure  the 
construction  of  a  narrow-gauge  railroad  from  Pioche  to  Bullionville,  the  public  will 
be  interested  to  know  what  benefit  the  road  will  be  to  the  community.  Among  the 
benefits  to  arise  will  be  the  great  saving  in  cost  of  transportation  of  ores  from  mines  to  the 
mills.  During  the  years  lb72-'73,  the  mines  in  Pioche  will  yield  ore  as  stated  herein, 
and  perhaps  much  more  than  the  jtresent  estimate.  The  Eaymond  and  Ely  will  ship 
to  the  mills  2,000  tons  per  month,  or  24,000  tons  per  annum.  At  present  rates,  $6  per 
ton,  this  costs  $144,000  yearly.  The  same  can  be  shipped  on  the  railway  for  1(2  per 
ton,  total  expense,  $48,000,  thus  saving  the  nice  little  sum  of  $96,000  per  annum. 

The  Meadow  Valley  Company,  by  using  the  mill  at  Dry  Valley  to  work  up  the  large 
quantity  of  tailings  now  on  hand  at  the  mill,  would  be  large  gainer  hj  building  a  new 
mill  at  or  near  Bullionville,  where  good  water  can  be  had  in  abundance.  Then  the 
company  could  ship  as  large  a  quantity  of  ore  as  the  Kaymond  and  Ely  is  estimated  to 
ship.    The  saving  in  freight  would  be  $96,000. 

The  Pioche  Company  will  sliip  800  tons  per  month,  9,600  per  annum,  at  a  cost  of 
freight,  at  present  rates,  of  $57,600  per  annum ;  at  railroad  rates,  $2  per  ton,  would 
save  $38,400. 

Washington  and  Creole  Company  will  ship  300  tons  per  mouth,  3,600  tons  per  annum; 
present  rates  of  freight,  $21,600;  railroad  rates,  $7,200;  saving  $14,400  per  annum. 

The  Bowery  will  ship  the  same  amount  as  the  \Vashiugton  and  Creole,  and  the 
probability  is  this  company  will  shiji  much  more  than  that  amount.  The  saving  to 
this  company  will  be  at  least  $14,000  per  annum. 

The  Aljjs  mine  will  ship  260  tons  per  month,  2,400  tons  per  annum,  costing  at  present 
rates  $14,400 ;  railroad  rates,  $4,800  ;  saving  $9,600  per  annum.  Thus  we  have  a  total 
saving  from  these  mines  alone  of  $283,200  on  the  freight  of  ores,  without  reckoning 
the  saving  on  freight  of  wood,  timber,  &c.  Many  other  mines  will  ship  large  quanti- 
ties of  ore  to  ,the  mills,  which  must  be  taken  to  the  valley  for  reduction. 

The  savings  in  the  above  amount  will  be  greatly  increased  by  the  new 
mines  that  are  opening  out  in  that  district.  This  mining  camp  is  already 
sufficiently  developed  for  the  undertaking  of  such  a  work,  and  the  ben- 
efits that  would  be  derived  would  aggregate  sufficiently  in  two  years' 
time  to  pay  the  whole  cost  of  building  oue. 

For  the  quarter  ending  December  31  the  bullion  shipments  aggregate 
$1,203,542.83.  This  is  the  result  of  the  crushing  of  seventy-five  stamps, 
and  is  equivalent  to  $10,074  per  stamp.  This  showiog  is  far  superior  to 
any  other  district  in  Nevada. 

The  total  shipments  of  Ely  district,  during  1871,  are  given  by  Wells, 
Fargo  &  Company,  as  $3,982,228. 
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CHAPTER    III. 

I3AH0   AHB   OHEGON. 

I  make  no  apology  for  the  meagerness  of  this  chapter.  The  fact 
alhided  to  iu  the  letter  introductory  to  this  report,  that' it  is  impossible 
with  the  means  at  my  disposal  to  secure  full,  prompt,  and  reliable  in- 
formation every  year  from  every  part  of  the  vast  region  covered  by  my 
work,  is  a  sufiicient  explanation.  Idaho  and  Oregon,  being  compara- 
tively outside  of  the  great  advance  of  the  niiniug  industry,  resulting  in 
other  States  and  Territories  from  the  completion  of  the  Pacific  Eailroad, 
and  the  extraordinary  discoveries  of  new  and  rich  deposits  of  the  pre- 
cious metals,  were  more  neglected  last  year  than  other  parts  of  the 
country.  I  am  sorry  that  any  part  had  to  be  passed  by  •,  and  1  am  grate- 
ful to  the  few  and  scattered  correspondents  in  these  districts  who  have 
made  it  possible  for  me  to  say  something,  though  less  than  it  deserves, 
of  the  condition  and  i^rogress  of  their  mining  industry.  I  estimate  the 
total  product  of  Idaho  at  $5,000,000,  and  of  Oregon  and  Washington  at 
$2,500,000. 

Oicyhee  district. — Of  the  history  of  this  district,  during  1871,  but  little 
is  to  be  told.  In  the  Golden  Chariot  mine  the  ore  began  to  grow  poorer 
in  March,  the  seventh  level  proving  poor,  and,  since  that  time,  the  ore 
has  not  averaged  $30  a  ton.  Within  the  first  two  weeks  in  December, 
however,  the  vein  was  struck  on  the  eighth  level,  and  good  ore 
found  ;  aud,  about  the  same  time,  rich  ore  was  found  in  the  fifth  level 
south,  some  350  feet  from  the  shaft.  A  $5  assessment  levied  in  Septem- 
ber depressed  the  stock  to  $4  and  $5  a  share ;  and  there  ^^'as  another 
assessment  delinquent  December  23,  of  $3.  In  the  face  of  this  last 
assessment  the  stock  jumped  to  $30  on  the  news  of  good  ore,  but  fell 
again  to  about  $21.  By  the  1st  of  February  the  mine  will  be  able  to 
deliver  out  1,000  tons  a  month,  and  the  indications  for  pay-ore  are  very 
favorable. 

In  the  Poorman  no  developments  have  been  made  ;  the  ore  worked 
being  from  the  old  dumps,  and  from  tributors. 

The  developments  on  the  Oro  Fino  have  not  been  satisfactory,  there 
having  been  found  no  body  of  pay-ore  in  the  lower  works  of  the  mine. 
From  the  ui)per  levels,  (the  old  levels,)  however,  there  have  been  taken 
out  and  worked  in  part  some  2,000  tons  of  fair  ore;  800  tons  of  Oro 
Fino  ore  were  lying  in  the  yard  at  the  Owyhee  Mill  iu  December. 

The  Mahogany  Company  has  collected  one  $3  assessment,  and  has 
now  one  of-  $2  delinquent  on  the  19th.  There  has  been  but  little  ore 
worked  lately  ;  but  the  mine  is  being  opened  in  good  shape,  and  by  the 
1st  of  March  800  tons  per  month  will  be  taken  out,  and  the  mine  will  be 
in  condition  to  keep  up  this  production  for  several  months. 

Some  i^rospecting  work  is  being  done  in  the  Ida  Elmore  mine,  but  no 
body  of  ore  has  been  found  as  3'et. 

In  Flint  district  about  a  dozen  persons  have  worked  jnst  hard  enough 
to  take  out  196  tons  of  ore.  It  is  very  rich,  and  is  from  a  great  many 
different  ledges. 

On  the  top  of  Florida  Monntain  has  been  found  a  vein  of  very  rich 
ore,  th§  bullion  giving  about  $3  per  ounce.  The  ore  milled  has  averaged 
$100  a  ton ;  but  the  title  is  under  a  cloud,  and  figures  are  kept  very 
secret.     In  the  Empire  mine,  also,  some  very  rich  ore  has  been  found. 
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It  is  worked  by  tributors,  and  the  ore  milled  has  paid  about  8250  a 
ton. 

Since  December  1  of  last  year  Mr.  J.  M.  Adams,  mining  engineer,  has 
been  in  charge  of  the  Webfoot,  Ida  Elmore,  and  Owyhee  Mills.  He  has 
made  a  good  many  improvements  in  the  Owyhee  Mill.  He  has, 
for  instance,  decreased  the  speed  of  the  pans  to  55  and  increased  the 
speed  of  the  battery  to  90  drops  a  minute,  and  now  he  can  work  45  tons 
of  Golden  Chariot  ore  a  day  without  any  trouble.  Two  years  ago  the 
mill  could  not  average  30  tons  a  day  on  the  same  ore,  and  now  45  tons 
are  worked  with  less  fuel  than  was  previously  used  in  working  30  tons. 
The  settlers  and  pans  have  also  been  considerably  altered,  and  there  is  a 
great  improvement  in  the  work  done,  and  in  the  saving  of  quicksilver. 
There  is  now  a  railroad  into  all  the  slum-yards,  and,  when  running  on 
slums,  $450  a  month  is  saved  thereby. 

The  following  statements,  furnished  by  J.  M.  Adams,  esq.,  give  the 
production  of  gold  aud  silver  of  Owyhee  County  during  the  year  from 
July  1.  1S70,  to  July  1,  1871.  It  v»-iil  be  observed  that  the  aggregate 
exceeds  largely  that  of  the  i)reviousyear.  Most  of  the  ligures  are  taken 
by  my  correspondent  directly  from  the  books  of  tbe  different  companies, 
and  when  he  has  been  obliged  to  estimate  amounts  he  has  taken  pains 
to  be  rather  below  than  above  the  facts : 

Statemeiil  Ko.  1  of  the  bullion  production  of  ilie  mines  in  Owjjhee  Couvlij,  Idaho  Territory, 

for  the  year  July  1,  1870,  to  July  1,  Id/l. 


Name  of  mine. 


Golden  Chariot 

Poorman 

Oro  Pino 

Slums  and  tailings 

Mabogany 

Ida  Elmoi-e 

Ledges  in  Flint 

Ledges  in  Silver  City,  sundry  . 
Placers 


Number  of  tons. 


13,  751 

928 

958 

870 

1,  126 

3,  242 

196 

1,239 


Total. 


22,  360 


Yield  per  ton. 


$55  36 
19  .53 
28  09 
14  36 
50  08 
2d  (i7 

177  56 
66  42 


Total  product. 


$761,273  96 
18,  126  64 
26,  91)8  00 
12,494  39 
.56,390  00 
86,  490  00 
34, 802  00 
85,  620  20. 
58,  000  00 

1, 140, 105  19 


Statement  Xo.  2  of  the  bullion  production  of  the  mills  in  Owyhee  County,  Idaho  Territory, 

for  the  year  July  I,  1870,  to  July  1,  1871. 


Name  of  mill. 

Name  of  mine. 

Number  of 
tons  of  ore. 

Yield  per 
ton. 

Total  product. 

Owyhee 

Golden  Chariot 

Poorman  

Oro  Fiuo 

8,254 
928 
176 
870 

$64  37 
19  53 
51  24 
14  36 

49  00 
30  50 

26  67 
65  00 
87  48 
30  00 
53  80 

$531,370  48 

J  8,  126  64 

9,019  00 

Slums  and  tailings 

12,  494  39 

10, 228 

Webfoot 

372 
335 

14  880  00 

Oro  Fino 

10,217  00 

Ida  Elmorft 

707 

Ida  Elmore 

3,  242 

2.54 

39 

190 

3,097 

86  490  00 

16,  510  00 
3,411  00 

Sundry 

Oro  Fino 

5,  700  00 
166,649  35 

Golden  Chariot 

6,822 
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Bullion  pii-oduction  of  the  mills  in  Owyhee  County,  Idaho  Territory,  t^-c. — Continued. 


Name  of  mill. 

Kame  of  mine. 

Number  of 
tons  of  ore. 

Yield  per 
tou. 

Total  product. 

War  E agle 

Golden  Chariot 

1,100 

57 

350 

$32  24 
12  19 
28  56 

6  38 
21  37 
50  00 
70  37 

177  56 
100  00 

$35,  466  68 
695  00 

Sundry 

10,  000  00 

Oro  Fino ,. 

1,507 

Cosmos -.       .  ... ............. 

200 

1, 300 

500 

600 

1  277  00 

Golden  Chariot 

27,  787  45 
25,  CUO  CO 
42,208  70 

Sundry 

Ledgeg  in  Flint 

2,600 

Black's  Mill 

196 
300 

34  802  00 

30,  000  00 

58,  000  00 

Total 

22, 360 

1  140, 105  19 

Report  of  the  Golden  Chariot  mine  for  the  year  ending  February  1, 1871. 

The  receipts  and  disbiirsemeuts  for  tlie  year  ending  February  1,  were 
as  follows : 

RECEIPTS. 

From  bullion $r)98,G25  62 

Discount  on  bills 917  82 

Merchandise  sold , 48  50 

Premiums 2,  852  23 

Slime  sold 2,333  96 

Total  receipts , 604,778  13 

DISBURSEMEI^TS. 

Dividends  to  stockholders !fll5,000  00 

Labor  account - 152, 938  69 

Milling  account 110,842  15 

Supplies 43,169  94 

Bills  payable 24,043  97 

Hauling  ore 22,165  88 

Freight  on  bullion 11,867  61 

.General  expenses 10,  303  42 

Freight  on  sujiplies 9, 132  79 

Miscellaneous  items 44,  360  07 

Total  disbursements 543,824  52 

Cash  February  1,  1871 60,953  01 

Total , 604,778  13 


At  the  commencement  of  the  last  fiscal  year,  the  company  owed 
about  $25,000,  which,  as  will  be  observed,  has  been  paid  ;  in  addition  to 
which,  $115,000  has  been  returned  to  stockholders.  Divideuds  were 
resumed  last  September,  when  $20,000  was  paid,  followed  in  October  by 
$25,000,  and  in  November  by  $30,000.  There  was  no  dividend  in  l)e-_ 
cember,  but  in  January  $40,000  was  paid,  equal  to  a  monthly  average  of 
$31,000  since  the  resumption  of  cyvidends.  There  were  8,404  tons  of  ore 
crushed  during  the  year,  yielding  $71.23  per  tou.  The  total  expeuse  of 
reducing  the  ore  to  bullion,  including  labor,  supplies  used  and  on  hand, 
freight  on  supplies,  hoisting,  hauling,  and  milling,  was  $40.51  per  tou. 
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Tbe  company  have  no  liabilities."    Their  assets,  ou  the  1st  of  February, 
were  as  follows : 

Supplies  on  hand $17,  301  63 

House,  engine  and  machinery j 15, 000  00 

Ore  on  hand,  600  tons 35,000  00 

Duo  from  Cosmos  Mill 1,500  90 

Cash  on  hand 60,953  61 

Total  assets 129,755  24 

The  compauy  paid  a  divideud  of  $70,000  ou  the  10th  of  March.  Ou 
February  account  $128,729  had  been  received. 

Report  of  the  Golden  Chariot  for  tlie  year  ending  February  1, 1872. 
The  secretary's  report  for  the  year  shows  the  following  items  : 

RECEIPTS. 

Cash  on  hand,  February  1, 1871 $60,954 

Assessment 80,000 

Bullion  production 396,653 

Miscellaneous 5,  393 

Overdrawn  in  bank 4,  084 

Total 547,084 

DISBURSEMENTS. 

Dividends  to  stockholders §130,000 

Golden  Chariot  Stull  Company 20,234 

General  expenses 11, 921 

Milling 133,280 

Hauling .• 24,039 

Labor 143,871 

Supplies : 48,205 

Freight  on  treasure 7, 167 

Miscellaneous 26,  548 

In  hands  of  superiuteudeut ^ 1,819 

Total 547,084 

The  disbursements  for  miscellaneous  purposes  embraced  assaying,  ex- 
change, freight onsupplies,  machinery,  interest,  and  San  Francisco oflBce 
and  other  expenses.  The  total  assets  aggregate  $74,903,  against 
$19,084  liabilities. 

The  following  is  a  statement  of  the  gold-dust  and  bullion  (coin  value) 
shipped  by  Wells,  Fargo  &  Co.  from  Silver  City  during  the  year  ending- 
December  31,  1871: 

Dust.  Bullion. 

January $2,790  00  $150,375  39 

February 2,136  63  147,564  46 

March 2,500  84  93,270  47 

April 2,990  00  44,819  64 

May 3,480  50  86,170  06 

Jniie 4,310  00  66,438  86 

July 6,470  00  92,773  58 

August 4,350  00  77,285  23 

September 3,640  50  53,781  15 

October 4,903  58  46,734  51 

November 4,517  66  32,218  02 

December- 3,038  67  44,803  00 

•                        45, 128  38        936, 234  37 
Total : 981,362  75 
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This  amount  exceeds  tbe  treasure  shipments  for  1870  considerably. 

During  the  fall  accounts  reached  me  of  the  discovery  of  valuable  mines 
at  South  Mountain,  about  twenty-five  miles  south  of  Silver  City.  Ac- 
cording to  the  reports  of  the  Idaho  papers,  the  mountain  on  which  the 
mines  are  located  is  quite  as  steep,  though  not  so  rocky  and  probably 
not  so  high,  as  War  Eagle.  On  the  northern  slope  of  the  mountain  a 
magnificent  stream  of  water,  fed  by  numerous  never-failing  springs, 
wends  its  way  through  a  deep  and  well-timbered  gulch  to  the  foot-hills 
and  plain  below.  The  principal  mines  hitherto  discovered  are  contained 
in  a  zone  of  half  a  mile  in  width  from  north  to  south,  and  about  three 
miles  in  length  from  east  to  west,  near  the  summit  of  the  northern  slope 
of  the  mountain.  The  lodes  run  east  and  west,  and  dip  to  the  south. 
They  are  from  18  inches  to  over  100  feet  in  width,  and  are  embedded  in 
a  species  of  limestone.  The  ore  is  argentiferous  galena,  and  also  con- 
tains pyrites  of  iron  and  a  small  quantity  of  gold.  A  large  number  of 
assays  have  been  made,  ranging  from  $20  to  $40,  and  even  higher,  in 
silver  per  ton.  On  the  west  side  of  the  gulch  above  mentioned  is  what 
is  known  as  Mineral  Hill,  on  which  are  located  the  following-named 
mines :  Cottonwood,  Yreka,  Yellow  Jacket,  Independent,  Old  Mortality, 
Narragausett,  and  Connecticut,  most  of  them  well  defined  and  showing 
a  rich  quality  of  ore.  Korth  of  Mineral  Hill  about  a  quarter  of  a  mile  are 
the  Saint  Croix  and  Saint  Lawrence  mines,  and  a  mile  and  a  half  farther 
down  the  gulch  is  the  Wide  West.  T!ie  Golcouda,  Galena,  and  Original 
run  across  the  gulch  near  its  head.  The  latter  is  120  feet  in  width,  and 
has  been  traced  and  located  for  nearly  three  miles.  The  Golconda  is 
narrower  than  the  Original,  but  is  decidedlj^  the  finest  looking  mine 
that  we  saw  in  the  district.  A  tunnel  has  been  commenced  on  the 
ledge,  opening  up  a  solid  mass  of. ore  from  2  to  3  feet  in  thickness. 
Around  the  run  of  the  mountain,  and  on  the  slope  east  of  the  gulch,  are 
the  Summit,  Warn,  Arvica,  Moua,  Scandia,  Imperial,  and  other  mines, 
which  prospect  well  and  yield  satisfactory  assays.  Extensions  have  al- 
ready been  taken  up  in  all  directions,  and  new  discoveries  are  being 
made  every  day.     Most  of  the  locators  are  from  Silver  City  and  vicinity. 

It  is  one  of  the  most  favorable  localities  for  mining  purposes  in  this 
part  of  the  country.  But  little  labor  will  be  required  to  get  out  im- 
mense quantities  of  ore.  The  gulches  furnish  splendid  locations  for 
furnaces  and  mills,  with  plenty  of  wood  and  water  for  all  practical  pur- 
poses. 

A  town  has  been  laid  out  at  the  intersection  of  the  two  gulches  at  the 
base  of  Mineral  Hill,  and  christened  Bullion  City.  About  fifty  people  were 
there  in  October,  and  more  were  going  in  every  day.  Wagons  can  be 
taken  within  300  yards  of  the  camp  by  going  by  the  way  of  Camp  Three 
Eorks. 

The  Boise  Basin. — No  important  changes  have  taken  place  in  the  pla- 
cer-mining interest  of  this  section  during  the  year.  The  supply  of  water 
held  out  until  the  end  of  September  in  the  most  important  localities ; 
but  about  this  time  the  placer-mining  season  came  to  an  end.  The  gen- 
eral results  are  reported  to  be  quite  as  good  as  during  the  previous  year. 
Detailed  accounts,  however,  have  not  reached  me  at  the  time  of  this 
writing. 

A  few  quartz  mines  have  been  worked  during  the  year  on  Granite 
Creek,  but  the  principal  work  in  prospecting  for  and  opening  new  quartz 
mines  was  done  after  the  placer  mines  had  shut  down.  Quite  an  excite- 
ment as  to  quartz  claims  was  reported  in  the  vicinity  of  Granite  Creek 
during  the  last  quarter  of  the  year,  and  many  new  claims  have  been  lo- 
cated and  partly  opened  by   shafts.     A  new  quartz  mill  was  started 
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about  that  time  by  Mr.  T.  S.  Hart,  which  crushed  ore  from  the  Sawyer 
ledge.  Euough  ore  was  reported  on  baud  to  ruu  the  inill  for  the  next 
ten  mouths.  The  Gold  Hill  mine  and  its25-stamp  mill  have  been  in  op- 
eration as  during  the  previous  year,  most  of  the  time,  and,  I  am  informed, 
with  satisfactory  results. 

The  United  States  assay  ofiQce  at  Boise  City,  which  was  to  have  been 
put  in  operation  in  July  of  last  year,  is  unfortunately  not  yet  organized; 
but  there  seems  to  be  no  doubt  that  the  impediments  heretofore  in  the 
way  are  now  removed,  and  that  the  office  will  shortly  be  in  working 
order. 

Warreii's  Camp  and  Northern  IdaJio. — My  correspondent,  IMr.  Eichard 
Hurley,  who  has  for  several  years  past  furnished  mformation  on  the 
above  portions  of  Idaho  Territory,  writes  to  me  in  November  that  there 
has  not  been  any  change  of  note  in  the  working  and  the  production  of 
Korthern  Idaho. 

An  article  lately  published  in  the  Idaho  Statesman  gives  a  sliort  his- 
tory of  the  mines  of  these  districts,  and  points  out  the  causes  why 
quartz  mining  has  not  assumed  greater  proportions.  Its  moderate  tone 
and  the  entire  absence  of  that  flight  of  fancy,  which  unfortunately  char- 
acterizes so  often  communications  from  western  mining  districts,  entitle 
it  to  confidence. 

Early  in  1861  tlie  attention  of  tlie  masses  was  first  attracted  to  the  Oro  Fino  dis- 
trict ;  in  the  summer  of  said  year  the  Elk  City  district  became  an  attraction.  In  August 
of  the  name  year  the  first  discoveries  were  made  in  the  Florence  basin  ;  aud  early  in 
1862  the  Warren's  district  was  first  made  known  ;  since  which  time  the  Miller's  Camp,^ 
Palouse,  Gnat  Creek,  Moose  Creek,  Newsome  Creek,  Clearwater  Station,  the  bars  of 
Salmon  aud  Snake  Eivers  have  had  their  attractions,  all  of  which  camps  have  been 
worked  to  a  greater  or  less  extent  ever  since  their  first  development.  The  summer  of 
1862  witnessed  the  presence  of  the  largest  immigration  to  the  Florence  district,  aud  the 
remarkable  yield  of  that  district  in  lb62  and  1803  is  generally  weU  kuown  to  the  whole 
country. 

In  1863  the  discovery  of  rich  mines  in  the  Bois^  Basin  caused  much  of  the  larger 
portion  of  the  miners  then  in  the  northern  districts  to  drift  south  of  the  Salmon  range, 
so  as  to  be  among  the  first  to  select  the  best  locations  in  the  new  district,  aud  the  early 
disclosed  richness  of  the  new  district  and  its  continued  prosperity  held  them  fast,  till, 
with  few  exceptious,  the  last  tie  which  bound  them  to  the  northern  districts  had  been 
severed.  New  developments  and  new  enterprises,  combined  with  the  continued  suc- 
cess of  the  first  discovered  camp  of  Boise,  have  bereft  the  northern  campa  of  the  requi- 
site mining  population  and  mining  cajiital  and  skill  essential  to  the  fall  development 
of  the  mining  resources  of  the  north.  Especially  has  this  been  the  case  in  reference 
to  quartz  mining. 

But  nevertheless  there  has  been  an  annual  jjroduct  of  these  northern  placer  mines, 
firom  the  period  of  their  first  discovery  up  to  the  present  time,  by  the  labor  which  has 
remained,  that  we  think  will  equal,  for  each  day's  labor,  that  of  any  other  district  in 
the  Territory. 

As  an  evidence  of  this,  in  none  of  the  camps  has  the  price  of  day  labor  of  white  men 
in  these  mines  fallen  below  the  sum  of  $5,  aud  yet  in  the  majority  of  cases  the  em- 
liloyer  has  made  a  profit  upon  said  labor.  . 

Within  the  j)ast  two  years  Chinese  labor  has  been  introduced  into  several  of  these 
camps,  and  in  that  of  Oro  Fino  district  has  proved  highly  satisfactory  to  the  owners 
of  claims. 

Respecting  quartz,  it  seemed  to  possess  no  attractions  in  these  northern  districts  until 
the  summer  of  1865. 

During  that  sunuuer  aud  fall  several  ledges  were  discovered  in  the  Florence  district, 
and  many  claims  were  located,  and  some  of  them  prospected  during  the  following  win- 
ter, but  with  unsatisfactory  results.  In  the  summer  aud  fall  of  1866  about  one  hun- 
dred distinci  ledges  were  discovered  in  the  Warren's  camp  aud  immediate  vicinity,  the 
surface  prospects  of  many  of  which  were  highly  satisfactory. 

But  few  miners  then  in  the  district  were  conversant  with  quartz,  aud  the  imagina- 
tion of  mauy  was  greatly  excited  as  to  their  richness.  But  nothing  more  than  surface 
prospecting  of  these  ledges  was  done  till  the  fall  of  1867.  Duriug  that  fall,  aud  the  early 
jjart  of  winter,  several  arrastras  and  two  5-stamp  mills  were  constructed,  and  during 
the  winter  and  spring  of  1867  about  1,500  of  ore  were  extracted  from  seven  ledges  and 
reduced  for  free  gold,  the  average  yield  per  ton  ranging  a  little  more  than  $37.    But  all 
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this  ore  bad  been  extracted  and  milled  by  inexperienced  men,  and  under  the  most  em- 
barrassing circumstances,  from  the  want  of  capital  necessary  to  perform  what  is 
termed  the  "  dead  work"  in  quartz  mining,  and  these  embarrassments  had  the  tendency 
to  produce  contentious  and  strife  among  the  operators,  and  to  destroy  confidence  in 
traders  and  others  upon  whom  they  were  more  or  less  dependent  for  credit  to  push  for- 
ward their  entei^prises.  The  camp  has  not  yet  recovered  from  these  embarrassments, 
though  much  is  still  being  done  by  way  of  developing  the  fact  that  many  of  these 
leads  can,  with  capital  to  properly  oj)en  them,  be  made  productive  of  profit  to  the  in- 
vestment. Upward  of  $125,000  in  gross  have  already  been  taken  from  the  few  leads 
which  have  been  worked,  and  one  lead  is  now  being  worked  with  success. 

During  the  past  two  years  several  leads  have  been  discovered  in  Ellc  City  and  Ore 
Fino  districts,  where  surface  prospectiag  is  fully  equal  to  those  of  the  Warren's  Creek. 
In  Florence  camp  one  5-8tamp  mill  was  erected,  which  developed  the  fact  that  the 
quartz  of  that  district  is  good,  though  the  veins  are  not  numerous,  and  are  smaller 
than  those  of  Warren's.  The  millmen  became  embarrassed,  and  the  mill  is  at  present 
idle. 

These  districts  are  so  isolated  from  the  great  thoroughfares  of  travel,  along  which 
men  of  capital  pass  in  making  their  tours  of  observation,  that  none  visit  these  districts 
except  upon  a  special  mission  for  the  purpose,  and  these  kind  of  missions  are  fewer 
than  angels'  visits. 

In  conclusion  it  is  fair  to  presume  that  these  northern  districts,  if  they  do  not  receive 
the  immediate  attention  of  mining  capitalists,  which  their  prospects  warrant,  yet  it  is 
to  be  hoped  they  will  constitute  a  reserve  of  rich  mining  territory  for  Idaho,  when 
other  portions  have  become  exhausted. 

AccordiD£f  to  all  accounts  the  water  has  held  out  unusually  well  in  the 
northern  placer  mines  during-  the  year. 

In  regard  to  Warren's  camp  mining  enterprises,  during  the  past  year, 
my  correspondent  says : 

The  Eescue  quartz  mine  is  worked  now  by  a  new  company,  known  as  the  Rescue 
Mill  and  Mining  Company.  It  is  paying  well ;  they  take  out  on  an  average  of  $2,100  a 
week.  As  I  attend  to  the  company's  outside  business,  I  know  that  there  is  $1,000  a 
week  clear  profit.  The  comiiany  have  a  10-stamp  steam-mill  on  the  ground.  The 
mine  is  worked  by  an  incline,  about  200  feet  deep.  The  best  ore  is  in  the  bot- 
tom of  the  lower  level.  All  the  ore  worked  averages  about  $22  to  the  ton,  the 
fineness  of  the  gold  being  about  .680.  I  assayed  from  the  ledge  since  September  4, 
1871,  $19,673.37.  Nearly  half  that  time  they  had  only  five  stamps  running.  The 
machinery  is  very  imperfect,  as  the  company  bought  first  a  small  5-stamp  mill,  and 
afterward  rented  a  S-stanixJ  battery  from  parties  here,  that  have  a  10-stamp  water- 
mill. 

The  Eescue  is  the  last  ledge  discovered  in  this  camp.  There  are  some  250  recorded, 
but  very  little  work  has  been  done  ou  them.  Still  parties  all  over  North  Idaho  are 
very  much  encouraged  with  the  present  prospects  of  quartz  in  this  camp.  The  price 
paid  for  labor  in  the  mine  and  mill  is  from  five  to  six  dollars  a  day,  so  it  is  easily 
seen  what  an  advantage  it  is  to  men,  who  would  otherwise  have  to  lie  idle  all  winter, 
to  get  employment  here.  It  has  been  tried  to  work  some  ledges  as  good,  if  not  better 
than  the  Eescue,  but  the  owners  had  to  j)ack  the  ore  on  mules  to  an  arrastra,  and  pay 
from  four  to  eight  dollars  a  ton  freight,  and  about  $20  dollars  for  crushing.  About  a 
ton  in  twenty-four  hours  could  be  crushed,  and  so  people  came  to  the  conclusion  that 
it  would  not  pay.  , 

Early  in  the  spring  of  1872  Mr.  E.  Hurley  sent  me  the  following  esti- 
mate of  last  year's  production  of  the  placer  mines  in  Northern  Idaho, 
which  I  insert  as  the  best  obtainable  : 

Warren's  cajip $1G0,  000  00 

Florence  camp.. 100, 000  00 

Oro  Fino  camp 200,  000  00 

Elk  City 100,  000  00 

Clearwater  Station  and  Newsome  Creek , 180,  000  00 

Salmon  Eiver 40,  000  00 

Snake  Eiver 15,  000  00 

Moose  Creek,  east  of  Oro  Fino : 30,  000  00 

Other  small  creeks,  about 50,  000  00 

875,  000  00 
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Eastern  Oregon. — The  number  of  workmen  in  the  mines  (principally 
placers)  of  Eastern  Oregon  has  decreased  perhaps  10  per  cent,  during 
the  past  year;  but  the  increased  facilities  for  working,  such  as  hy- 
draulic pipes  and  derricks,  have  made  up  the  deficiency,  and  the  yield 
is  probably  not  ftir  from  that  of  former  years. 

Canon  district  and  Dixie  have  fallen  off  slightly  in  their  yield,  as 
compared  with  1870,  while  Olive  and  Burnt  Iron  districts  have  increased 
fully  enough  to  make  up  this  deficiency,  and  Granite  and  Elk  districts 
have  about  held  their  own.  Camp  Watson,  or  Spanish  Gulch,  has  been 
added  to  the  list,  with  a  fair  yield,  hydraulic  mining  haviug  paid  well 
in  that  locality  during  the  year.  The  quartz  of  that  district,  which  is 
supposed  to  be  rich,  still  lies  untouched.  There  are  no  quartz-mills 
running  in  Grant  County,  the  Prairie  Diggings  Mill  haviug  been  closed, 
in  the  course  of  the  summer,  for  reasons  unknown  to  me.  I  do  not  an- 
ticipate activity  in  quartz  mining  so  long  as  the  placers  hold  out,  and 
communications  are  so  difticult  and  expensive. 

An  effort  was  made  near  CaQon  City  to  penetrate  the  cement  under- 
lying the  gulch  diggings,  and  commonly  called  bed-rock.  The  shaft 
was  sunk  nearly  300  feet,  and  abandoned  without  reaching  the  real  bed- 
rock. 

It  is  believed  that  this  region  will  soon  have  communication  with  San 
Francisco,  by  way  of  Wiunemucca  and  the  Central  Pacific  Railroad,  a 
much  shorter  route  than  the  present  one  via  Dalles  City  and  Portland. 
At  present  the  gold  product  goes  to  San  Erancisco  via  Portland.  The 
high  exi»ress  and  insurance  rates  over  this  route,  particularly  between 
Canon  City  and  the  Dalles,  favor  the  carriage  of  gold-dust  in  private 
hands,  and  its  transmission  in  small  packages  through  the  mails.  Hence 
I  have  made  a  larger  allowance,  over  and  above  the  express  shipments, 
than  does  the  superintendent  of  Wells,  Eargo  &  Company,  in  his  state- 
ment, published  in  the  appendix.  I  am  indebted  for  most  of  the  fore- 
going information  to  Mr.  W.  V.  Einehart  of  Caiion  City. 

The  districts  east  of  the  Blue  Mountains,  being  near  the  great  over- 
land Boise  stage-road  to  Umatilla,  are  more  favorably  situated  as  re- 
gards communications,  and  this  fact  has  led  to  some  activity  in  quartz 
mining,  with  promising  results.  Mr.  E.  W.  Eeynolds,  of  Baker  City, 
has  favored  me  with  a  few  notes  on  the  condition  of  affairs  early  in  the 
present  year. 

The  Virtue  Gold  Mining  Company  (on  the  old  Ruckel  mine)  are  mak- 
ing satisfactory  progress.  The  10-stamp  mill,  at  Baker  City,  has  been 
refitted  with  new  pans  and  new  machinery.  The  mine  has  also  been 
greatly  improved  ;  a  fine  steam-engine  has  been  erected  at  the  long 
tunnel-level  (see  my  Report  of  1870,  page  231)  for  hoisting  and  pumping 
purposes,  and  the  Rockafellow  lode  will  be  developed  in  depth.  The 
rock  crushed  thus  far,  by  the  new  company,  maintains  the  average  of 
former  operations,  (say  $40  per  ton.)  Mr.  Joseph  Potthast  is  superin- 
tendent, and  Mr.  David  Morrow  has  charge  of  the  mine. 

The  Eagle  Canal  Company's  ditch,  in  the  Kcester  district,  is  com- 
pleted, and  that  neighborhood,  which  contains  a  good  deal  of  excellent 
l^lacer  ground,  will  be  actively  worked  during  this  year. 

The  Olive  Creek  and  Rye  Valley  silver  mines  are  reported  to  give 
very  encouraging  returns  for  prospecting,  and  to  have  attracted  some 
attention  from  San  Erancisco  capitalists. 

Western  Oregon. — From  the  districts  of  Jackson,  Josephine,  and 
Douglas  Counties,  once  famous,  and  still  to  some  extent  productive,  I 
have  been  unable  to  obtain,  for  the  last  two  years,  any  trustworthy 
details. 

H.  Ex.  211 17 
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CHAPTER    IV. 

MONTANA. 

The  greater  part  of  tlie  mining  districts  of  this  Territory  have  been 
IDersoually  visited,  during  hist  summer,  by  Mr.  Eilers,  my  dei)uty,  or 
myself,  the  former  having  traveled  over  the  western  portion  of  Montana, 
while  1  devoted  myself  to  an  examination  of  the  eastern  counties. 

When  it  is  considered  with  what  difficulty  and  expense  communica- 
tion, travel,  and  transportation  are  maintained  between  the  Territory  of 
Montana  and  the  rest  of  the  world,  it  seems  marvelous  that  any  one 
should  come  there  or  stay  there  at  all.  The  route  by  the  Missouri  liiver 
boats  and  Fort  Benton  is  tedious  and  precarious,  by  reason  of  the  low 
water,  which  stops  navigation  always  before  it  is  desired,  and  frequently 
before  it  is  exijected  to  do  so.  The  only  other  route  now  employed  is  the 
road  which  leaves  Corinne,  Utah,  on.  the  Central  Pacific  Eailroad,  passes 
near  Fort  Hall,  in  Idaho,  and,  crossing  the  vast  basaltic  plains  of  the 
Snake  Eiver,  enters  Montana  by  Pleasant,  Sheep  Creek,  and  Beaver 
Head  Valleys.  With  four  hundred  and  fifty  miles  of  hauling  to  be 
represented,  as  well  as  the  railway  transportation,  in  the  prices  of  all 
imported  articles,  (among  which  must  be  included  many  of  the  necessa- 
ries of  life.)  Montana  is  heavily  weighted  in  the  race  with  other  Terri- 
tories ;  and  the  fact  that  she  maintains  prosperity,  and  is  increasing  in 
permanent  population  and  sober  industries,  points  to  extraordinary 
natural  resources. 

First  and  fundamental  are  the  agricnltural  capacities  of  Montana. 
A  region  which  does  not  produce  its  own  food  must  carry  on  every  other 
industry  at  a  fearful  disadvantage.  I  know  that  the  wonderful  State  of 
Nevada  will  be  quoted  as  an  example  of  prosperity,  based  almost  exclu- 
sively upon  mining ;  but  this  illustration  really  supports  my  proposi- 
tion. It  is  not  true,  by  the  way,  that  there  is  no  agriculture  in  Nevada  ; 
still  less  that  an  extensive  agriculture  may  not  hereafter  arise  in  the 
valleys  of  that  State.  The  sterility  of  the  sage-brnsh  country  is  an  ex- 
ploded superstition.  The  land  lacks  onl}-^  water,  and  irrigation  has 
already,  in  many  places,  produced  wonders.  But  granting  that  Nevada 
has  been  hitherto,  and  will  long  continue  to  be,  devoted  chiefly  to  min- 
ing, and  that  food,  as  well  as  other  ,supi)lies,  has  been  imported  into 
tlKJ  mining  districts,  it  is  a  notorious  fact  that  this  condition  of  affairs 
has  crippled  the  mining  industry  from  the  beginning.  The  profits  of 
the  mines  have  been  much  smaller  than  they  would  otherwise  be;  a 
scanty  and  wandering  population  has  made  labor  both  dear  and  hard  to 
control ;  and,  finally,  the  net  gains  of  the  industry  have  mainly  gone 
out  of  the  State,  leaving  behind  as  "improvements"  stamp-mills,  cheap 
temporary  houses,  gnd  holes  in  the  ground.  The  railroad,  the  steady 
growth  of  agriculture,  and  other  causes,  will  doubtless  improve  this 
state  of  afi'airs ;  but  thus  far,  it  must  be  acknowledged,  Nevada  has 
bled  at  all  her  veins  without  gaining  a  healthy  life  from  such  phlebotomy. 
The  southern  part  of  Idaho  belongs  to  the  same  category. 

In  traveling  by  the  stage-road  northward  from  Corinne,  no  sooner  is 
the  J^Ioutana  boundary  passed,  than  nature  assumes  a  different  lace. 
The  sage  brush  gives  way  to  nutritious  and  abundant  bunch-grass  ;  the 
vast,  arid  wesas  are  succeeded  by  lovely  valleys;  and  insteadof  the  barren 
brown  ranges  of  the  South,  appear  the  pine-clad  summits  of  the  Belt 
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aud  Rocky  Mouutaiiis.  Abundant  streams  of  clear,  pure  water  traverse 
the  fertile  bottoms;  and  though,  by  reason  of  insufficient  rain-falls  at 
certain  seasons,  irrigation  is  a  necessary  part  of  agriculture,  yet  the 
means  of  eifecting  it  are  ample  and  easily  available. 

Corn  is  not  cultivated  with  much  success,  and  fruits  have  been  raised 
by  a  few  enterprising  and  skillful  horticulturists  only ;  but  all  grains 
aud  roots  flourish  amazingly.  The  heaviest  wheat-ears  I  have  ever  seen 
were  harvested  this  year  in  the  valley  of  the  Stinking  Water,  or  Pas- 
saraeri. 

,  The  grasshoppers  have  been,  for  three  years  past,  the  most  pesti- 
lential enemies  of  the  Montana  farmer.  But  this  season  they  have  dis- 
appeared. I  found  them  in  great  numbers  on  the  Union  Pacific  Eailroad, 
in  the  neighborhood  of  Laramie,  careering  westward  in  fiendish  glee,  and 
whiteningtheairwith  their  hosts ;  but  they  were  too  late  to  do  much  harm, 
even  in  Utah;  and  meanwhile  Montana  has  escaped  them  altogether. 
To  offset  such  occasional  scourges  as  this,  the  ranchman  of  this  Terri- 
tory has  the  certainty  of  high  prices  for  his  product.  At  times  flour  is 
worth  $26  a  barrel,  aud  oats  are  selling  at  over  $2  a  bushel.  These  are 
unusually  high  prices,  though  not  quite  so  bad  as  those  of  early  days, 
when,  in  one  of  the  first  winters  of  the  placer  miners  here,  the  Mormon 
wagoners  demand  $80  for  flour,  per  sack.  The  usual  price  of  oats  is  $1 
l^er  bushel,  or  about  3  cents  per  i)ound,  and  with  all  the  growth  of  the 
production  during  the  last  few  years,  the  supply  has  never  yet  exceeded 
the  home  demand.  Probably  there  is  no  other  region  in  the  United 
States  at  present  where  such  inducements  are  held  out  to  farmers  as  in 
this  Territory.  Many  immigrants  are  coming  in  now,  in  the  good  old- 
fashioned  way,  with  their  teams  and  wagons,  and  wives  and  babies,  to 
locate  in  the  valleys  of  Montana.  But  it  is  a  long  and  tedious  journey ; 
and,  at  the  end  of  it,  one  is  shut  oat  from  the  world.  Make  Montana 
as  accessible  by  rail  as  is  Utah  or  Colorado,  aud  the  tide  will  come  in 
grandly. 

Another  hinderance  to  agriculture,  which  the  railroad  will  remove,  is 
the  danger  from  hostile  Indians.  This  does  not  at  all  affect  the 
greater  part  of  the  fertile  districts  of  the  Territory.  It  is  mainly  in 
Gallatin  Valley  that  the  settlers  suffer.  During  the  last  summer  the 
Sioux  of  Sitting  Bull,  a  noted  outlaw  chief,  not  under  treaty  with  the 
United  States,  and  mustering,  it  is  said,  a  thousand  braves,  made  a 
sudden  descent,  for  stock-stealing  purposes,  iu  the  region  referred  to,  and 
g'ot  away  with  someSOO  head  of  horses.  They  killed  two  orthree  persons 
in  an  incidental  way,  and  successfully  escaped  to  their  mountain  fast- 
nesses. Without  the  facilities  of  transporting  aud  concentrating  troops, 
which  a  railroad  gives,  it  is  almost  impossible  to  follow  up  aud  catch 
these  bands,  to  say  nothing  of  maintaining  such  a  police  as  to  prevent 
their  depredations.  The  Sioux  and  Blackfeet  are  perhaps  the  most 
numerous  aud  warlike  of  our  red  enemies.  I  am  satisfied  that  the 
problem  of  dealing  with  them,  like  the  minor  problem  of  the  Apaches 
in  Arizona,  will  be  settled  finally  by  railroad,  and  in  no  other  way. 

It  is  to  the  stock-raiser,  even  more  than  to  the  farmer,  that  robbery, 
whether  at  the  hands  of  Indian  or  white,  is  a  frequent  source  of  loss, 
and  the  raising  of  cattle  and  horses  is  pre-eminently  the  business  for 
which  large  portions  of  Montana  are  fitted  in  a  most  remarkable  degree. 
The  bunch-grass,  which  grows  here  in  such  luxuriance  as  to  lose,  iu  some 
places,  its  characteristic  distribution  in  bunches  or  clumps,  aud  to  cover 
the  whole  surface  with  continuous  pasture,  is  already  lamousas  a  nutri- 
tious and  fattening  food  for  stock.  Cattle  and  horses  are  turned  out 
upon  it  at  all  seasons,  even  in  the  winter,  aud  improve  in  condition 


260      MINING    STATISTICS    WEST    OF    THE    KOCKY    MOUNTAINS. 

while  grazing.  This  grass  dies  early,  but  retains  its  nutritious  proper- 
ties all  winter.  It  thus  constitutes  a  standing  hay — only  it  is  much  bet- 
ter fodder  than  hay,  and  almost  like  grain  in  its  effect.  To  be  more 
exact,  I  might  say  that  to  pasture  a  horse  on  bunch-grass  is  like  giving 
him  plenty  of  good  hay,  with  regular  and  liberal  feeds  of  grain.  There 
are  a  good  many  horses  in  the  Territory  now,  but  the  breed  has  hitherto 
been  poor.  Now  more  attention  is  given  to  breeding;  and  in  a  a  few 
years  this  Territory  will  furnish,  I  am  convinced,  a  strain  of  serviceable 
blood,  worthy  of  the  great  advantages  nature  has  bestowed  upon  the 
stock-raiser  here.  • 

The  grass  to  which  I  have  alluded  makes  excellent  beef  also ;  the 
I)rice  during  my  visit  was  25  cents  a  pound.  The  herds  in  some  of  the 
valleys  amount  to  5,000  or  C,000  head.  There  is  a  great  demand  still  for 
oxen  as  well  as  cows ;  and  Montana  is  importing  cattle,  as  well  as  re- 
ceiving into  her  ample  grazing  lands  the  stock  of  other  States  and  Terri- 
tories. The  value  of  the  dairy  products  of  Montana  is  already  over  $500,- 
000  annually ;  but  that  is  only  a  feeble  beginning.  Like  everything  else 
here,  except  gulch  mining,  this  business  is  in  its  earliest  infancy.  The 
Territory  contains  23,000,000  acres  of  agricultural  and  09,000,000  acres 
of  grazing  laud ;  and  these  vast  areas  are  merely  dotted  here  and  there 
with  the  cabins  of  perhaps  5,000  ranchmen,  the  rest  of  the  population 
being  gathered  in  the  mining  towns  and  camps. 

There  is  as  yet  not  much  sheep-raising ;  but  every  wool-grower  will 
see  that  this  must  be  a  country  excellently  adapted  to  that  business. 
But  there  is  at  present  no  home  market  for  wool,  because  there  are  no 
home  manufactures.  However,  the  Territory  is  not  yet  ten  years  old; 
and  everything  cannot  be  done  at  once.  When  the  time  comes  the 
mountains  stand  ready  to  offer  abundajit  water-power  and  lumber. 

All  the  industries  I'have  mentioned  will  start  into  vigorous  life  when 
the  railroad  shall  have  opened  the  way  to  the  civilized  and  cornmercial 
world ;  and  behind  them  stands  the  great  mining  industry,  the  extent  of 
which,  even  at  the  present  time,  is  quite  astonishing  for  a  Territory  so  iso- 
lated as  Montana,  and  which  must  grow  into  vast  proportions  as  soon 
as  cheap  communication  with  the  outside  world  is  established. 

The  amount  of  the  gold  and  silver  iiroduction  of  Montana  is  usually 
underestimated  by  the  San  Francisco  statisticians.  Mr.  Valentine,  su- 
perintendent of  Wells,  Fargo  &  Co.'s  Express,  in  a  statement  which  will 
be  found  in  the  appendix,  gives  the  invoiced  shipments  of  bullion  for 
1871  at  $4,000,929,  and  adds  to  this  sum  but  20  per  cent,  for  "other  con- 
veyances." This  is  certainly  far  too  little.  The  proportion  of  bullion 
privately  carried,  and  the  undervaluation  of  the  express  shipments  are 
always  dependent  upon  the  rate  of  express  charges  and  insurance.  To 
the  circumstance  that  this  rate  is  high  in  Montana,  is  added  the  facility 
for  jtrivate  shipments  of  ore,  bars,  and  dust  by  the  numerous  empty  re- 
turning freight-wagons.  The  Montana  agents  of  Wells,  Fargo  &  Co., 
themselves,  (who  must  be  supposed  to  know  the  facts  more  familiarly  than 
the  San  Francisco  superintendent,)  have  repeatedly  declared  that  the 
invoiced  express  shipments  are  about  half  the  actual  product. 

The  following  extract  from  a  letter  of  William  F.  Wheeler,  esq.. 
United  States  marshal  of  the  Territory,  dated  December  IG,  1871,  pre- 
sents the  case  as  clearly  and  as  closely  as  it  can  be  done,  and  corrobo- 
rates my  own  personal  observations  : 

I  have  procured  iu  person,  from  the  four  principal  iilaces  of  shipment,  the  value  of 
the  dust  and  bullion  sent  away  by  express.     The  result  is  as  follows  : 

From  January  1  to  December  1 : 

From  Helena $2,140,01)0 

From  Virginia  City 030,000 
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From  Deer  Lodge $890, 000 

From  Bannack 150,000 

Estimate  for  December: 

From  Helena 250,000 

From  Virginia  City 100,000 

From  Deer  Lodge 1*20,  000 

From  Bannack 20,000 

Total  silver  in  refined  bars,  1871 125,000 

Base  bnlliou  (silver  and  lead)   shipped  by  freight  to  Corinne,  50  tons, 

valued  at  $300,  silver,  per  ton 15,000 

Crnde  ore  shipped  by  freight,  200  tons,  valued  at  $50  per  ton 10, 000 


4, 450, 000 


To  this  amount  should  be  added  the  amount  in  the  hands  of  Chinese,  who 
usually  sell  only  what  is  necessary  for  their  current  wants,  and  take  it 
away  when  they  go  out  of  the  country  iu. parties  ;  the  amount  retained 
by  a  class  of  men  who  believe  the  price  will  be  higher — hoarders  ;  the 
amount  taken  out  of  the  country  by  individuals  and  parties  of  men  who, 
this  year,  have  availed  themselves  of  going  together  iu  numbers  of 
fifteen  or  twepty  on  the  *'  fast-freight  line,"  which  takes  them  from  here 
to  Corinue  iu  eight  or  nine  days,  for  mutual  protection,  and  to  save 
express  charges  on  their  gold 8, 600,  000 


8, 050,  000 


I  have  submitted  these  figures  to  many  of  our  leading  bankers,  merchants,  aud 
miners  and  not  one  has  said  I  have  placed  the  amount  too  high.  Some  of  them  believe 
the  yield  has  been  ten  millions.  The  express  agents  think  that  I  should  double  the 
amount  shipped  by  express.  The  bankers  and  merchants  agree  that  the  yield  this  year 
is  larger  than  it  was  last  year,  because  their  business  proves  it.  The  year  has  certainly 
been  a  prosperous  one  for  Jloutana.  The  next  year  promises  to  be  still  more  prosper- 
ous than  the  present.  Much  more  snow  has  already  fallen  than  fell  all  of  last  winter. 
This  shows  that  we  may  expect  an  abundant  supply  of  water  next  year,  which  is  all 
we  require  for  a  season  of  great  prosperity,  because  the  bulk  of  our  gold  is  the  product 
of  placer  mines. 

WESTERN  MONTANA. 

In  Beaver  Head  County  the  old  placer  mines  of  Grasshopper  Creek  are 
still  worked  to  a  cousiderable  extent.  Their  palmiest  days  are,  of  course, 
gone  by,  and  the  rude  methods  of  pan  and  rocker  have  long  been  re- 
placed by  sluice  and  hydraulic  mining,  and  even  these  methods  have  not 
yielded  very  satisfectory  results  during  this  year.  White  labor  is  still 
very  high,  and  it  is  evident  that  diggings  must  be  very  rich  to  erable 
the  employer  to  pay  $5  or  86  per  day  toliis  hands.  At  the  same  time 
there  is  such  an  unreasonable  enmity  of  white  miners  against  the  Chi- 
nese, that  those  of  the  latter  who  came  into  Bannack  in  the  spring  to 
engage  in  mining  were  notified  b}^  the  whites  to  leave  at  once.  Kow 
the  majority  of  the  inhabitants  of  IJannack  would  be  glad  to  welcome 
them  back,  but  they  have  engaged  iu  other  parts  of  the  Territory,  and 
for  this  year,  at  least,  Bannack  will  certainly  remain  a  dull  camp  as  far 
as  placer  mining  is  concerned. 

At  the  time  of  my  visit  there  was  only  some  sluice  miniug  going  on 
at  claims  on  the  bar  opposite  the  town.  I  must  add  here  that  Bannack 
is  situated  on  the  north  side  of  Grasshopper  Creek,  and  that  the  pro- 
ductive ground  which  has  been  heretofore  worked  reaches  from  one  aud 
a  half  miles  above  the  town  (west)  to  about  six  miles  below  it.  A  great 
part  of  the  bed  of  the  creek  is  practically  worked  out,  and  that"  part 
which  is  still  untouched  cannot  be  worke^l  at  present,  on  account  of  the 
costly  raising  of  the  gravel  through  shafts,  water  being  at  the  same 
time  very  troublesome.  But  on  the  bars,  though  the  majority  of  the 
rich  claims  here,  too,  are  exhausted,  there  remains  still  a  large  field,  es- 
pecially for  the  time  when  labor  shall  have  become  reasonably  low.  Four 
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miles  below  town  the  White's  Bar  Ditch  Company  and  the  CaSon  Ditch 
Company  have  had  two  hydraulics  at  work  since  the  middle  of  May,  the 
former  company  employing  eleven,  the  latter  four  men.  The  gravel  on 
the  hill-side  is  here  from  12  to  20  feet  deep,  the  portion  nearest  to  the 
slate  bed  rock  alone  carrying  gold.  This  auriferous  stratum  is  found 
from  1  to  6  feet  thick.  The  White's  Bar  Ditch  Company  has  worked 
pretty  regularly  with  eleven  men  since  the  middle  of  May,  as  above 
mentioned.  Up  to  the  28th  of  July  they  had,  however,  only  taken  out 
$460.  At  the  same  time  they  expected  to  have  twelve  or  fifteen  hun- 
dred dollars  in  the  fine  dust  closest  to  bed-rock,  which  is  reserved  for 
cleaning  up  when  water  becomes  scarcer  later  in  the  season.  So  far,  they 
had  only  worked  a  week  and  a  half  in  cleaning  bed-rock,  and  the  returns 
for  the  last  week  had  not  come  into  town. 

The  Caiion  Ditch  Company  had  employed  up  to  the  22d  of  July  only 
four  men,  who  made  the  necessary  repairs  on  the  ditch,  which  leaked  in 
many  places.  Since  then  they  employed  fourteen  men,  washing  off  dirt. 
There  had,  of  course,  no  clean-up  been  made  up  to  the  28th. 

The  Pioneer  Ditch  Company  have  employed  four  to  five  men  up  to 
July  1,  and  since  then  only  two.  I  am  told  that  they  have  probably 
taken  out  $700  or  $800  this  year,  but  I  could  not  obtain  any  definite  in- 
formation on  this  point. 

The  Spring  Gulch  Ditch  Comi)auy,  for  which  the  four  partners  con- 
stituting it  have  done  the  work  principally  themselves,  is  reported  to 
have  taken  out  $5,000  this  season.  The  gold  from  the  Bannack  diggings 
is,  on  an  average,  .SS5  fine.  Since  the  22d  of  July  three  companies  of 
Chinese,  about  fifty  in  all,  have  commenced  work  several  miles  below 
Bannack.  There  is  nothing  known  as  to  the  yield  obtained  yet,  but 
their  diggings  are  thought  to  yield  not  above  $2  per  hand  per  day.  In- 
deed, Mr.  L.  ISI^ewman,  the  agent  of  Messrs.  Wells,  Fargo  &  Co.,  at  Ban- 
nack, a  gentleman  who  has  the  best  opportunity  for  correct  observa- 
tions, thinks  that  there  arc  but  very  few  claims  in  Bannack  and  vicinity 
which  will  exceed  the  above  yield. 

At  Horse  Prairie  Gulch,  twenty-eight  miles  southwest  of  Bannack, 
the  Tearing  Brothers  are  reported  to  employ  between  thirty  and  forty 
men  in  their  hydraulic  claims,  and  Merrill's,  Uyde's,  and  several  smaller 
claims  employ  about  thirty  more.  About  $11,000  have  been  brought 
into  Bannack  from  this  locality  up  to  the  end  of  Jul^'.  The  gold  is 
found  .900  to  .910  fine. 

The  two  principal  buyers  of  gold  in  Bannack,  Messrs.  Wells,  Fargo 
&  Co.,  and  Mr.  Ike  Eoe,  had  bought,  up  to  the  time  above  mentioned, 
from  the  Bannack,  Horse  Prairie  Gulch,  and  neighboring  placers,  $05,000 
worth  of  gold.  This  amount  has,  of  course,  been  considerably  increased 
during  the  latter  i)art  of  the  year.  Mr.  Ike  Eoe  writes  me  in  Decemler 
that  he  alone  had  bought  $00,000  up  to  that  time.  Information  from 
Wells,  Fargo  &  Co.,  a]iplied  for  some  time  since,  has  not  reached  me  at 
the  time  of  this  writing,  but  I  feel  sure  that  they  cannot  have  bought 
less  than  $40,000  during  the  year.  This  makes  the  yield  of  gold  of  this 
district  less  than  any  previous  year,  and  the  reason  for  this  is  to  be 
sought  in  the  falling  off  of  the  placer  yield. 

The  Dakota  is  the  best-known  quartz  vein  in  the  immediate  vicinity 
of  Bannack.  It  occurs  about  a  mile  below  town,  in  the  hill  north  of 
Grasshopper  Creek.  It  is,  uafortunately,  divided  up  into  a  great  num- 
ber of  very  small  claims,  of  which  Nos.  1  to  3  and  Nos.  6  to  10  inclusive, 
have  been  worked  the  most.  No.  0  is  better  opened,  and  has  had  more 
work  done  upon  it  than  all  the  rest,  although  the  entire  length  of  the 
claim  is  only  100  feet.     It  belongs  now  to  W.  C.  Hopkins  alone,  who  has 
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bought  out  his  former  partner.  The  claim  was  worked  for  several  years 
previous  to  1870,  when,  for  the  first  time,  it  lay  idle  during  almost  the 
entire  year.  About  eight  weeks  previous  to  my  visit  to  the  district, 
work  was  recommenced  on  the  mine,  and  it  has  since  kept  the  mill  busy. 

The  vein  being,  as  above  stated,  best  exposed  in  Dakota  No.  (>,  the 
following  statements  refer  more  particularly  to  that  claim.  The  vein 
strikes  nearly  east  and  west.  It  lies  between  a  granite  dike  on  the  south 
and  crystalline  limestone  on  the  north,  and  is,  consequently,  a  contact- 
vein.  The  dip  of  the  granite  wall  being  quite  irregular,  sometimes  to 
the  south  and  more  frequently  to  the  north,  that  of  the  vein  is  also  vary- 
ing, and  the  first  exploriugshafts  which  followed  the  vein  closely  are 
therefore  rather  crooked.  The  width  of  the  vein  is  also  very  variable, 
being  irom  a  few  inches  to  15  feet.  The  horses  in  the  vein,  which  occur 
quite  often  in  the  larger  portions  of  the  vein,  are  always  limestone,  never 
granite.  The  great  bulk  of  the  ore  is  a  very  dark-colored  quartzy  brown 
iron  ore,  while  around  and  in  the  limestone  horses,  down  to  a  depth 
of  over  200  feet,  sheets  and  threads  of  green  carbonate  and  soft  black 
oxide  of  copper  are  always  found.  In  a  large  bonanza,  only  lately  dis- 
covered, quite  near  to  the  surface,  these  sheets  of  copper-ores  are  quite 
thick,  from  half  an  inch  to  an  inch,  and  they  completely  envelop  the 
limestone  boulders,  which  lie  very  loosely  in  the  brown  ore!^  The  greatest 
depth  reached  on  the  whole  vein  is  310  leet,  in  a  shaft  on  No.  0.  A  long 
tunnel,  which  exposes  numerous  cavities  filled  with  beautifnl  crystals  of 
calc-spar,  is  also  driven  on  this  claim  across  the  limestone  into  the  vein, 
striking  it  at  a  point  where  it  is  at  least  15  feet  wide,  105  feet  below  the 
surface.  For  20  or  25  feet  before  reaching  the  vein  the  limestone  be- 
comes quite  brecciated  and  loose.  From  the  bottom  of  this  tunnel  a 
shaft  is  sunk  145  feet  deeper  on  the  vein,  which,  for  its  entire  depth, 
stands  in  a  large  mass  of  soft  brown  ore,  showing  free  gold  quite  fre- 
quently. The  existence  of  the  large  body  of  fine  ore  lately  found  quite 
near  to  the  surface  was  unknown  to  the  owner,  both  its  extremities  in 
the  longitudinal  direction  being  hidden  by  walls  of  dead  matter,  so  that 
he  had  thought  the  whole  intervening  space  was  filled  with  the  same. 
All  the  ore  down  to  the  depth  now  reached  is  very  rich  in  oxide  of  iron, 
quartz  being  present  in  a  much  smaller  proportion.  No  water  has  been 
reached  in  the  shaft  yet,  and  iron  pyrites  occur,  therefore,  only  in  small 
bunches  on  the  lowest  levels.  But  whenever  the  water-level  is  arrived 
at,  thepyrites  will  undoubtedly  be  found  in  the  lode  to  be  very  solid,  an 
occurrence  which,  so  far,  has  in  most  gold-veins  not  proved  to  be  very 
favorable  for  the  richness  of  the  veins  in  depth,  and  which  is,  to  say  the 
least,  a  great  impediment  to  the  extraction  of  the  gold  by  milling.  The 
ore  worked  at  the  mill  at  present  yields  only  $12  to  $15  per  ton,  much 
gold  being  lost  on  account  of  imperfect  machinery. 

The  Wadham  vein  is  located  on  the  opposite  bank  of  Grasshopper 
Creek,  high  up  toward  the  summit.  It  runs  northeast  and  southwest, 
and  dips  northwest.  The  width  of  the  paying  portions  of  the^  lode  is 
from  3  to  4  feet,  as  exposed  in  several  shafts  from  50  to  100  feet  deep. 
The  ore  has  a  redder  color  than  that  from  the  Dakota,  and  contains  from 
$200  to  $240  per  cord,  (of  six  tons.)  The  mine  has  been  opened  to  a 
depth  of  125  feet,  and  the  ore  is  worked  in  three  arrastras,  by  Mr.  Wad- 
ham  himself,  and  in  the  E.  T.  Hopkins  Mill  of  five  stamps.  A  good  deal 
of  the  ore  is  slightly  copper-stained. 

The  Saint  Paul  is  higher  up  on  Grasshopper  Creek,  just  opposite  Ban- 
nack,  and  on  the  same  bank  as  the  foregoing.  The  vein  lies  between  sy- 
enite and  talc-slate  on  the  hanging,  and  quartzite  on  the  footwall.  Near- 
est to  the  vein  on  the  hanging-wall  generallv  lies  a  two-foot  band  of 
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syenite,  whicb,  however,  thins  out  often  and  disappears,  permittinj?  a 
one-foot  layer  of  talc- slate,  wLich  lies  above  it,  to  form  the  wall.  The 
vein  has  a  general  northeast  and  southwest  course,  and  dips  first  near 
the  surface,  almost  imperceptibly,  but  after  a  depth  of  10  or  20  feet  has 
been  reached,  very  steeply  toward  the  northwest.  The  first  feature  is 
undoubtedly  the  result  of  the  erosion  of  a  steep  ravine  which  runs  along- 
the  vein  and  near  to  it,  and  which  caused  the  upper  softer  portion  of  the 
vein  to  tip  over  into  and  across  it,  after  the  supporting  rocks  were  mostly 
washed  away.  The  vein,  which  is  shown  in  the  different  prospecting- 
tunnels  and  shafts  to  be  from  3  toGi  feet  thick,  is  distinctly  divided  into 
two  layers,  which  differ  materially  in  appearance  and  composition.  The 
upper  layer,  from  1  to  3J  feet  thick,  is  an  excellent  highly  ferruginous 
gold  quartz,  in  which  free  gold  is  frequently  visible  5  it  is  often  quite 
soft  for  a  considerable  distance,  but  sometimes  quite  hard,  yet  porous. 
The  latter  kind  of  ore  shows  quite  as  much  free  gold  as  the  former.  The 
lower  layer,  from  2  to  3  feet  thick,  is  a  whitish,  red-spotted,  decom- 
posed material,  which  may  have  been  syenite;  but  it  always  contains 
gold  in  the  red  spots,  though  it  is  not  near  as  rich  as  the  upper  layer. 

The  claim  of  Mr.  George  Brown,  which  is  the  only  one  worked,  con- 
tains 350  feet.  He  has  opened  it  by  six  oreighttunuels  and  small  sbafts, 
in  all  of  which  the  lode  appears  very  regular  as  soon  as  the  upper  por- 
tion, which,  as  mentioned  above,  is  tipped  over  toward  the  ravine,  has 
been  passed  through.  Six  hundred  tons  of  ore  from  this  claim  have 
been  worked,  the  greater  part  in  the  New  York  and  Montana  Company's 
Mill,  and  the  remainder  by  Mr.  Brown  himself  in  the  N.  E.  AVood  Mill, 
which  he  has  lately  rented.  But  he  can  only  work  three  tons  in  twenty- 
four  hours  when  the  ore  is  soft,  and  does  not  extract  more  than  half  the 
assay  value  of  the  ore,  Avhich  is  reported  to  be  from  $24  to  $28  per  ton. 
The  claim  is  excellently  located  for  tunneling  on  the  vein,  as  a  depth  of 
about  250  feet  can  be  reached  by  starting  in  the  bed  of  Grasshopper 
Creek. 

The  follovring  notes  on  the  other  claims  along  the  Dakota  were* 
furnished  me  by  Mr.  W.  C.  Hopkins,  of  Bannack. 

Dakota  No.  5,  west. — Owned  by  a  New  York  company.  The  top  of 
the  claim  is  stripped  of  surface  material  about  15  feet  in  width,  and  to 
a  depth  of  about  25  feet.  Ore  seemed  to  be  in  pockets  near  the  surface. 
At  the  present  depth  the  vein  is  3  feet  in  width,  and  dips  to  the  west. 
The  ore  is  of  the  same  character  as  that  heretofore  described  from 
No.  G. 

Dakota  No.  7,  west. — Two  shafts,  each  about  80  feet  deep,  with  drift 
connecting,  are  on  this  property.  A  large  amount  of  ore  has  been  taken 
out  of  this  claim,  which  was  all  milled,  yielding  as  well  as  other  ores  on 
the  lead.  The  claim  has  been  in  litigation  for  the  past  two  years,  but 
a  settlement  has  now  been  made,  and  the  owner  will  recommence  woik 
as  soon  as  the  weather  will  permit. 

Dakota  No.  8,  west. — There  are  also  two  shafts  on  this  claim,  about 
80  feet  deep.  Ore  commenced  being  taken  out  at  a  depth  of  about  20 
feet.  At  a  depth  of  about  60  feet  one  of  the  shafts  broke  through  into 
a  cave,  about  20  feet  in  depth,  and  extending  nearly  the  whole  length 
of  the  claim,  or  about  100  feet.  This  opening  dips  to  the  west,  and  its 
bottom  was  covered  with  "burnt"  quartz  containing  considerable  free 
gold.  The  hanging-wall  is  limestone,  full  of  small  pockets  showing 
calc-spar  crystals,  and  stalactites  and  stalagmites  of  great  beauty.  No 
attempt  has  been  made  to  sink  below  this  cave,  the  owners  preferring  to 
wait  developments  on  No.  6.  ' 

Dakota  Nos.  9,  10,  and  11,  west. — Same  number  of  shafts  as  on  the 
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foregoing  claims.  The  ore  is  apparently  of  the  same  ebaracter,  b\it 
does  not  occur  iu  the  saaie  quantity  as  in  the  other  claims.  The  vein 
still  shows  a  heavy  dip  to  the  west. 

Dakota  No.  12,  west. — The  shaft  on  this  is  over  100  feet  in  depth,^ 
and  shows  hardly  an  indication  of  ore.  The  lead  does  not  seem  to  ex- 
tend much  farther  west  than  No.  11. 

The  Dakota  lode  possesses  some  peculiar  characteristics.  The  Dis- 
covery claims  are  in  a  ravine.  The  richest  claim  is  No.  G  west,  which 
is  on  the  west  slope  of  a  hill  about  150  feet  above  the  Discovery  claim. 
No  ore  is  found  west  of  No.  2  west  until  No.  o  west  is  reached.  There 
is  so  much  water  found  in  No.  2  Avest,  which  is  on  the  east  slope  of  the 
hill,  as  to  impede  working,  while  in  No.  C,  on  the  western  slope,  at  a 
depth  of  300  feet,  or  nearly  100  feet  lower  than  the  shaft  in  No.  2,  there 
has  been  no  water,  and  the  bottom  of  the  shaft  is  perfectly  dry.  No 
ore  is  found  east  of  No.  2  east,  from  Discovery,  and  none  is  found  west 
of  No.  11  west  as  yet. 

Estimate  of  cost  of  mining  and  redueing  ores  in  Beaver  Head  Countjj,  Mon- 
tana Territory^  reported  by  Walter  C.  Hoplcins,  December  31,  1871. 

Population  of  Bannack,  500;  population  of  Argenta,  400;  wages  of 
first  class  miners,  $4  to  $ij  ;  wages  of  second-class  miners,  $3;  wages  of 
surface  laborers,  $3;  cost  of  lumber,  $50  to  $100  i^er  1,000;  cost  of 
mining-timber,  usually  75  cents  per  stick  of  20  feet;  cost  of  common 
Ijowder,  $0.50;  cost  of  giant  i)owder,  $G.50;  cost  of  quicksilver,  $1.25 
per  pound  ;  cost  of  freight  from  Corinne,  Utah,  3  cents  per  pound  ;  cost 
of  fuel,  $8  to  810  per  cord ;  cost  of  10-stamp  mill,  California  pattern,  in- 
cluding freight,  erection,  &c. — none  in  this  section ;  cost  of  20-stamj> 
mill, freight,  erection,  &c. — none  iu  this  section;  minimum  mining  cost 
per  ton  of  ore — no  estimate, work  being  generally  done  by  the  day; 
average  yield  of  ore  :  gold,  $12  to  $20  per  ton  ;  silver,  from  $30  to  $100 
j)er  ton,  at  mine. 

The  mills  of  Bannack  are  nearly  all  old  and  imperfect,' and  sadly  out 
of  repair. 

The  N.  E.  Wood  Mill,  a  Bullock  crusher  and  grinder,  is  not  at  all 
fitted  for  working  hard  ores,  and  even  with  soft  ones  has  a  very  small 
capacity,  as  above  mentioned. 

The  Walter  0.  Hoi)kins  Mill,  belonging  to  the  owner  of  Dakota  No.  C, 
has  twelve  stamps,  and  at  the  time  of  "my  visit  the  batteries  leaked  badly, 
so  that  one  could  not  be  kept  in  operation  at  all,  and,  shortly  after,  the  mill 
had  to  be  shut  down  altogether  on  account  of  the  giving  way  of  the 
battery  foundations.  Besides  the  stamps,  there  are  two  doily-tubs  and 
a  settler  in  this  mill.  It  is  the  only  mill  in  the  vicinity  of  Bannack 
which  is  driven  by  steam.  [Information  derived  from  Mr.  Hopkins 
himself  late  in  the  year  renders  it  probable  that  this  mill  will  befitted 
with  steam-pipes,  x)ans,  and  settlers  very  soon,  the  object  being  to  fit  it 
for  the  working  of  the  Blue  Wing  silver-ores  by  the  Washoe  process, 
and  to  make  it  more  effective  for  gold-ores.] 

The  E,  T.  Hopkins  Mill,  a  little  5-stamp  aflair,  with  an  arrastra 
attached,  is  the  only  one  which  has  been  running  very  regularly  of  late 
years.  It  crushes  ore  from  the  Wadham,  and  is  said  to  woric  nearly  as 
close  as  Mr.  Wadham's  arrastras,  which  are  lower  down  the  creek. 

The  New  York  and  Montana  Company's  Mill  of  twenty-four  stamps 
was  idle  and  closed  up  at  the  time  of  ray  visit,  on  account  of  litigation,  so 
that  I  could  not  even  get  into  the  building,  which  has  a  solid  and  sub- 
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stantial  appearance,  quite  in  contrast  to  the  shanties  covering  the  other 
mills. 

Thomas  W.  Wood  &  Sons  were  erecting  in  the  latter  i)art  of  the  year 
a  12-stamp  steam-mill  on  Taylor's  Creek,  three  miles  from  Eannack. 
This  mill  is  intended  to  amalgamate  the  Blue  Wing  ore,  after  a  prepara- 
tory chloridizing  roasting.     I  am  not  informed  of  its  details. 

In  the  neighborhood  of  Bannack  are  three  smelting-works,  or  what 
appear  to  have  been  intended  as  such.  Two  of  them  into  which  I  had 
access  bear  evidence  that  the  builders  had  not  the  slightest  idea  about 
metallurgical  operations;  the  third  was  closed  up.  All  of  them  are,  of 
course,  idle,  there  being  no  lead-ores  in  the  vicinity,  and  even  if  these 
were  present  such  works  could  never  be  conducted  protitably. 

About  three  miles  north  of  Bannack  is  the  Blue  Wing  district,  which 
contains  silver-ores  in  deposits  in  limestone.  All  of  them  are  generally 
narrow,  and  the  widest  rarely  exceed  3  feet  in  width.  But  the  ores, 
argentiferous  galenas  and  fahl-ores,  are  very  rich,  assaying  from  $125  to 
$150  i:)er  ton.  The  Blue  Wing  and  Bostwick's  mines  were  worked  to  a 
small  extent  during  the  summer,  and  the  ores  were  sold  to  the  smelting- 
works  at  Argenta. 

For  the  following  remarks  on  this  district,  w^hich  reached  me  only  just 
in  time  to  be  incorporated  in  this  report,  I  am  indebted  to  Mr.  W.  C. 
Hopkins,  of  Bannack. 

Blue  Wing  district  is  situated  about  three  miles  from  Bannack,  on  the 
divide  separating  the  waters  of  the  Grasshopper  from  those  of  the  Rat- 
tlesnake, on  a  spur  of  what  is  known  as  the  Bald  Mountain  range.  The 
belt  of  lodes  is  about  three  miles  in  length  by  two  in  width,  and  the 
ores  are  mainly  amalgamating-ores. 

The  Blue  Wing  lode  was  discovered  in  18G4,  and  gives  name  to  the 
district.  It  has  been  developed  to  a  greater  or  less  extent  for  over 
1,500  feet.  There  are  several  shafts  and  tunnels  upon  it,  particularly 
upon  the  Discovery  claim,  of  1,000  feet.  The  deepest  siiatt  is  down 
about  80  feet,  and  from  this  drifts  or  tunnels  were  run.  The  crevice 
averages  about  3  feet  in  width.  The  lead  is  not  yet  well  defined,  being 
still  in  broken  rock.  The  ore  shows  occasionally  native  silver,  and  is 
almost  a  pure  amalgamating-ore,  which  now  readily  commands  $65  per 
ton  at  the  dump-pile  of  the  mine.  The  general  direction  of  the  crevice 
is  east  and  west. 

The  Huron  is  situated  about  one  mile  from  the  Blue  Wing,  on  an  op- 
posite bluff  of  the  same  range.  It  has  also  been  developed  for  about 
1,000  feet  in  length.  The  ore  is  of  the  same  general  character  as  that  from 
the  Blue  Wing,  but  richer,  and  commanding  readily  $100  per  ton  on  the 
dump.  The  main  shaft  is  about  80  feet  deep,  and  exposes  a  3-foot 
crevice,  easily  worked,  and  showing  every  indication  of  being  a  perma- 
nent lead.  Nitive  silver  is  often  found.  The  general  direction  is  east 
and  west.  The  owner  has  a  large  amount  of  ore  now  out,  ready  for  sale 
to  either  smelting  or  amalgamating  works  the  coming  season. 

The  Wide  West  is  an  exceptionally  rich  lead,  from  which  a  large  amount 
of  ore  was  taken  out  in  1805  and  18GG.  The  crevice  is  about  3  feet  wide, 
and  at  the  start  seemed  to  be  partially  closing  in.  It  is  owned  by  a  New 
York  company,  but  has  been  practically  abandoned  since  186G  on  account 
of  monetary  difficulties  of  the  company.  The  receiver  of  the  company 
proposes  to  re-open  the  mine  the  coming  season.  The  general  direction 
is  east  and  west. 

The  Kent,  a  lode  with  a  crevice  of  about  7  feet,  has  been  developed 
for  about  000  feet.     The  ore  is  different  from  that  of  other  leads  in  the 
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district,  being"  soft,  of  a  retldisb  color,  as  if  staiued  bv  iron,  easily  min^d, 
containing  some  gold,  and  worth  $25  to  $30  per  ton  at  the  dumi). 

The  Brick  Pomeroy  is  situated  about  one  and  a  half  miles  from  the 
Blue  Wing,  on  the  same  range,  and  is  a  very  largo  lead,  the  crevice  being 
about  7  feet  in  width.  It  has  been  developed  for  several  hundred  feet,  and 
has  upon  it  several  shafts,  all  of  which  give  ores  commanding  about  $M) 
per  ton  at  dump-pile.  The  ore  shows  occasionally  native  silver,  and  is  of 
a  ditierent  character  from  that  of  other  mines  in  the  district,  inasmuch 
as  it  contains  quite  a  large  amount  of  argentiferous  galena.  This  lead 
promises,  so  fur  as  can  be  judged  from  present  developments,  to  prove  a 
permanent  one.  Of  other  leads  there  are  prominent  the  Bright  Silver, 
Black  Hawk,  Sibley,  Silver  Kose,  Milton,  Whopper,  Bonaparte,  John 
Wesley,  Victory,  Highland,  Black  Hawk,  No.  2,  Charter  Oak,  Del 
Monte,  Sherman,  Oentreville,  and  Puritan.  All  of  these  have  shafts  upon 
them,  and  many  of  them  are  also  prospected  by  tunnels.  From  ail  of 
them  considerable  ore  has  been  takenj  and  upon  most  of  them  the  va- 
rious owners  have  been  at  work  this  winter,  throwing  out  a  large  amount 
of  ore  for  summer  consumption.  The  value  of  these  ores  is  as  yet  un- 
known, but  being  of  the  same  general  character  as  those  from  the  Blue 
Wing,  Huron,  «S:c.,  they  will  probably  be  of  about  the  same  value.  Most 
of  these  leads  run  east  and  west,  but  some  of  them  are  cross  leads,  and 
run  northerly  and  southerly. 

The  smelters  purchase  only  the  richest  class  of  ores  from  this  locality. 
As  they  are  mainly  amalgamatingores,  the  expenses  required  for  the 
fluxes  are  too  great  to  render  a  profit  possible  except  from  the  rich  ores. 
The  consequence  is  that  quite  a  large  amount  of  low  grade  ores  is 
on  the  hands  of  the  miners,  and  will  probably  remain  there  until  proper 
amalgamating-works  ore  erected  near  by  to  work  them. 

Argenta  district  is  at  present  the  only  silver  district  in  Montana  in 
which  the  ores  are  beneticiated  on  the  spot.  They  are  treated  by  smelt- 
ing, though  b}'  far  the  greater  part  of  the  Montana  silver-ores  are 
really  amalgamating-ores.  The  works  do  not  treat  Argenta  ores  only — 
the  production  of  the  district  being  tar  less  than  the  capacity  of  the 
smelting  works — but  also  nearly  all  the  silver-ores  which  are,  at  the 
present  time,  mined  throughout  the  whole  Territory-. 

In  some  respects  the  location  of  these  works  was  Avell,  in  other 
respects  very  badly  chosen.  When  the  mines  of  Argenta  were  firsc 
discovered,  seven  or  eight  years  ago,  the  mineral  deposits,  which  are 
nearly  all  located  on  the  limestone  hill  north  of  Argenta,  displayed  lead- 
ores  on  top,  some  of  them  very  rich  in  lead,  and  most  of  them  with  a 
satisfaetory  percentage  of  silver.  True  to  the  usual  niode  of  developing 
mining  districts  in  the  West,  several  parties  rushed  to  the  conclusion 
that  the  ores  of  these  mines  must  be  smelted,  though  there  was  no  mine 
opened  to  a  greater  depth  than  25  feet.  Works  were  consequently 
erected,  lirst  by  the  Saint  Louis  and  Montana  Mining  Company,  af- 
terward by  A.  M.  Elsler,  and  still  later  by  Messrs.  Tootle,  I^each  & 
Stapleton,  so  that  Argenta  now  boasts  six  blast  and  two  cupelling- 
furuaces.  But,  unfortunately,  it  was  soon  discovered  that  in  all  the 
lead  and  silver  deposits  occurring  in  the  limestone,  M'hich  comprise 
ninety-nine  hundredths  of  the  Argenta  mines,  the  ore  became  con- 
tinually poorer  in  lead  with  increasing  depth,  though  it  retained,  in 
most  cases,  its  original  percentage  of  silver.  This  soon  stopped  one  of 
the  works  entirely,  while  the  others  could  work  only  from  time  to  time, 
at  long  intervals,  whenever  a  sufficiency  of  lead-ores  had  accumulated 
to  permit  of  a  short  campaign.  Smelting,  under  these  unfavorable  cir- 
cumstances, to  which  the  high  price  of  charcoal,  of  labor,  the  poor  quality 
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of  accessible  lire-proof  material,  and  the  costliness  of  smelting  large 
quantities  of  fluxes  must  be  added,  could,  therefore,  not  be  very  profitable, 
especially  as  the  reduction  of  the  litharge  and  subsequent  shipment  of 
the  lead  were  out  of  the  question.  Even  since  the  railroad  has  come 
within  less  than  four  hundred  miles  of  Argenta  the  lead  cannot  be 
shipped  to  advantage,  except  in  the  winter,  when,  on  account  of  the 
scarcity  of  return  freight  to  Corinne,  this  may  be  done  at  a  cost  of  $20 
per  ton.  But  even  at  Corinne  lead  has  a  value  of  only  3J  cents  per 
liound,  thus  leaving  2J  cents  per  pound  as  a  margin  for  reduction  from 
ores  poor  in  lead  and  for  losses  in  smelting.  The  consequence  is,  of 
course,  that  the  smelting- works  cannot  pay  anything  for  the  lead  in  the 
ores,  and  that  the  cost  of  smelting,  as  well  as  freight  and  the  profit  of 
the  smelting- works,  must  come  out  of  the  contents  in  silver.  This,  and 
what  is  still  worse  for  the  miner,  quite  arbitrary  buying  rates  on  the 
liart  of  the  furnaces,  has  permitted  the  mining  of  silver-ores  in  Montana 
to  dwindle  down  to  a  small  fraction  of  what  it  actually  should  be.  Only 
the  richest  ores  are  now  mined  in  especially  favored  localities,  and  the 
production  of  silver  in  Montana  for  this  year  will,  under  the  most  favor- 
able circumstances,  not  exceed  $150,000,  whereas  it  should  be,  accord- 
ing to  the  abundance  of  the  ores  in  the  Territory  which  are  available 
even  at  present,  not  less  than  $2,000,000. 

As  I  mentioned  before,  by  far  the  greater  part  of  the  now  known  sil- 
ver-ores of  Montana  should  at  present  not  be  treated  by  smelting  at  all, 
but  by  chloridizing-roasting  and  amalgamation.  This  process  is  not 
only  far  cheaper  than  smelting,  but  it  is  also,  under  the  circumstances, 
less  affected  by  fluctuations  in  the  quality  of  the  ore  as  furnished  by  the 
mines,  especially  when  the  Stetefeldt  furnace  or  the  Briickner  cylinder 
is  used  for  roasting,  since  in  these  apparatus  a  varying  percentage  of 
lead  will  have  little  influence  on  either  the  cost  or  the  perfection  of  the 
roasting. 

In  the  summer  Messrs.  S.  H.  Bohm  &  Co.,  who  own  the  largest  smelt- 
ing-works  of  Argenta,  acquired  by  purchase  a  vein  which  occurs  in  the 
granite  immediately  on  the  bank  of  Kattlesnake  Creek.  This  vein  car- 
ries very  good  lead-ores,  carbonates,  phosphates,  and  molybdenates  on 
the  surface,  and  galena  in  the  lower  part  of  the  shafts.  The  owners 
are  now  hard  at  Avork  to  open  this  vein  so  as  to  get  adequate  stoping- 
grouud  and  reserves  as  soon  as  possible.  The  lode  is,  on  an  average, 
as  far  as  exposed,  3  feet  wide,  and  contains  an  ore-seam  of  12  to  15 
inches,  which  is  very  solid  and  free  from  gangue.  This  vein,  which  is 
christened  the  Ferdinand,  and  the  Eaton  and  Legal  Tender — deposits  in 
the  limestone  above,  which  both  contain  very  good  smeltingores  in 
nests — are  probably  suificient  to  deliver  all  the  lead-ores  needed  for  the 
present  capacity  of  the  smelting- works,  in  order  to  extract  the  silver 
from  the  quaiczose-silver  ores  bought  from  other  districts.  But  if  in 
these  mines  also  the  percentage  of  lead  should  decrease  as  much  in 
depth  as  it  has  done  in  all  the  others  of  the  district,  the  furnaces  of 
Argenta  will,  indeed,  be  in  a  poor  location ;  for,  besides  the  existence 
of  these  plunibiferous  ores  in  the  immediate  vicinity,  there  is  nothing 
in  the  location  to  recommend  it,  except  a  very  good  water-jiower  and 
the  neighborhood  of  a  marl-bed,  which  furnishes  a  good  hearth  for  the 
cupelling-furnace.  Charcoal  and  iron-ore  have  to  be  bought  at  high 
prices,  and  a  good  lining  for  the  blast-furnaces  is  not  at  hand,  granite 
being  used  for  this  purpose  in  default  of  something  better. 

And,  in  a  commercial  point  of  view,  Argenta  will  certainly  never 
amount  to  anything,  as  no  railroad  is  ever  likelj^  to  touch  it.  I  have 
hinted  above  that,  in  years  hereafter,  when  lead  shall  have  acquired  a 
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certain  value  iu  Montana,  the  amalgamating  process,  which  would  be 
so  advantageous  at  the  present  time,  will  not  be  in  place  for  the  benefi- 
ciation  of  the  silver-ores  of  the  Territory.  But  nature,  which  has  so 
bountifully  supplied  this  Territory  with  the  ores  of  all  the  metals,  has 
also  here  furnished  the  means  of  introduciog  a  rational  process  for  the 
extraction  of  the  precious  metals  from  the  ores  under  discussion.  I 
refer  to  the  existence  of  a  vast  amount  of  sulphureted-copper  ores  iu 
various  parts  of  the  Territory.  Some  of  these  deposits  are  located  close 
to  a  natural  line  of  railroad,  i.  e.,  near  the  low  Doer  Lodge  Pass  in  Butte 
district.  It  is  probable  that  even  the  main  line  of  the  Territory,  the 
North  Pacific  Eailroad,  will  ruu  through  this  pass  and  down  the  valley 
of  the  Deer  Lodge. 

These  copper-veins  carry  ores  very  free  from  gangue,  principally  yel- 
low sulphurets  and  peacock-ore,  both  mixed  with  iron  pyrites.  Near  the 
surface,  however,  these  minerals  are  oxidized  and  converted  into  car- 
bonates, oxides,  and  silicates.  We  have  here,  then,  the  true  basis  for  the 
extraction  of  silver  from  the  quartzose  ores  of  the  Territory  by  smelting. 
It  is  true  the  extraction  by  means  of  lead  is  a  much  less  complicated 
process,  but  the  use  of  copper  sulphurets  will  prove  for  more  reliable, 
because  the  adequate  supply  of  the  latter  is  assured.  It  has  these 
further  advantages,  even  at  the  present  time,  that  copper  has  a  com- 
mercial value  in  the  Territory,  while  lead  has  none,  and  that  in  the  case 
of  copper-smelting  no  buying  of  iron-ores  is  required  for  the  purpose  of 
fluxing  the  quartz  of  the  silver-ores,  while  the  use  of  the  Montana  lead- 
ores  involves  a  heavy  outlay  in  this  direction.  The  reply  might  be 
made  here,  that  the  argentiferous  galena-ores  could  be  dressed  up  to  a 
high  percentage  of  lead  before  smelting,  thus  rendering  unnecessary  a 
great  portion  of  the  fluxes  which  are  now  required.  But,  unfortunately, 
this  cannot  be  done  with  economy,  as  the  friable  character  of  the  silver- 
ores  associated  with  the  galena  makes  dressing  unprofitable.  The  ore, 
after  dressing,  would  probably  be  poorer  in  silver  than  before,  much  of 
the  soft  floating  fahl-ores,  sulphides,  and  antimouious  ores  having  gone 
with  the  tailings. 

Thus,  as  the  case  stands,  the  extraction  of  the  silver  from  the  Montana 
ores  by  smelting,  will,  in  time,  be  the  only  rational  one,  except  in  dis- 
tricts, if  such  should  ever  be  found,  which  would  by  themselves  be  able 
to  furnish  true  silver-ores  enough  to  supply  amalgamating-works  con- 
tinually. But  iu  the  smelting-works  copper,  not  lead,  must  be  looked 
for  to  play  the  role  of  the  necessary  medium. 

On  the  hill-side  above  the  lead  mines  "at  Argenta  there  are  a  few  pla- 
cer mines.  One  of  the  gulches  is  worked  by  hydraulics,  and  employed 
in  the  summer  four  men.  The  yield  of  this  claim  was  at  that  time  re- 
ported at  $40  per  day,  and  there  is  no  doubt  that  work  could  be  continued 
until  late  in  the  year,  as  the  ditch  delivered  an  abundance  of  water. 
This  ditch  belongs  to  Mr.  Kingsley,  and  takes  its  supply  from  Kattle- 
suake  Creek,  about  four  miles  above  the  town  of  Argenta. 

The  districts  which  principally  furnish  ores  for  the  iVrgenta  smelting- 
works,  outside  of  the  Argenta  district,  are  the  Blue  Wing,  (already  de- 
scribed,) Moose  Creek,  and  Vipond  districts.  Both  the  latter  are  as  yet 
little  developed,  but  contain  rich  ore. 

Vipond  district,  especially,  promises  to  furnish  a  great  deal  of  rich  sil- 
ver-ore in  the  future.  It  is  situated  in  the  Big  Hole  country,  an  exceed- 
ingly rugged  part  of  Beaver  Head  County,  about  forty-eight  miles  from 
Argenta.  The  ore  must  be  packed  eight  miles,  to  the  Big  Hole  Eiver, 
where  it  is  transferred  to  wagons  and  hauled  to  Argenta. 

It  was  mentioned  iu  last  year's  report  that  a  large  area  in  this  district 
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is  literally  covered  with  float  quartz.  During  the  year  active  prospect- 
ing for  the  ledges  has  been  going  on,  and  a  good  many  have  been  located 
and  partially  opened. 

For  the  following  detailed  description  of  Vipond  district,  I  aui  in- 
debted to  Mr.  P.  Knabe,  mining  engineer,  of  Red  Mountain  City.  This 
district  lies  about  fifty-five  miles  northeast  of  Bannack  City,  and  is 
bounded  east  by  the  Big  Hole  River,  north  by  Wisdom  River,  and  south 
by  Caiion  Creek.  From  each  of  these  streams  it  rises  suddenly  to  per- 
haps 1,000  feet,  forming  then  a  plateau  which  is  intersected  toward  the 
streams  by  deep  canons,  while  in  the  west  it  is  limited  by  high  mount- 
ains. A  large  area  of  this  plain  is  covered  thickly  with  glacial  detritus, 
while  the  banks  of  Caiion  Creek  are  lined  with  gigantic  moraines  of  an 
ancient  glacier.  This  renders  prospecting  extremely  difficult  in  many 
places. 

The  formation  of  the  country  is  dolomitic  limestone;  the  mineral  de- 
posits are  invariably  silver-bearing. 

The  first  mine  was  located  by  the  Vipond  Brothers  in  the  fall  of  1867, 
but  not  until  the  summer  of  1871  did  this  locality  become  the  field  of  vigor- 
ous prospecting.  Consequently  developments  are  yet  very  limited, 
though  prospects  are  very  good. 

In  enumerating  the  different  mines,  commencing  from  the  west,  the 
the  following  are  to  be  mentioned : 

The  Miwanotack  appears  to  be  a  net- work,  or  a  system  of  lodes  or 
pockets.  In  four  shafts  ore  was  found  from  1  to  4  feet  wide,  an  assay 
of  which  yielded  as  high  as  $410  per  ton,  average  about  $200  in  silver, 
besides  about  40  i^er  cent,  of  lead.  Sixty-five  tons  of  ore  were  treated 
at  the  Bohm  smelting-works  in  Argenta. 

The  Forest,  apparently  a  pocket,  4  feet  wide.  The  ore  resembles 
greatly  that  of  the  Miwanotack,  both  in  value  and  general  character. 
The  minerals  observed  in  this  claim  are  quartz,  carbonate  of  lead,  galena, 
blue  and  green  carbonate  of  copper,  silver-coi^per  glance,  horn  silver, 
native  silver,  and  a  greenish-yellow  substance,  consisting  of  an  oxidized 
mass  of  lead,  copper,  and  arsenic,  and  rich  in  silver.  Thirty  tons  of 
ore  hauled  to  the  Bohm  smelting-works. 

The  Gray  Jockey,  a  deposit  about  12  feet  wide,  and  supposed  with 
some  reason  to  be  a  true  fissure-lode,  is  explored  by  a  shaft  20  feet  deep. 
Its  dip  is  perpendicular,  or  nearly  so;  the  strike  is  northeast  and  south- 
west. Mineralogicaily  the  ore  resembles  that  of  the  two  former  mines  ; 
it  is,  however,  not  so  rich  in  lead  and  silver.  A  selected  sample  assayed 
$173  per  ton. 

The  Onyx,  running  northeast  and  southwest,  is  15  feet  wide,  and  shows 
large  croppings  of  quartz.  It  is  developed  to  a  depth  of  only  G  feet, 
and  shows  white  quartz,  galena,  carbonate  of  lead,  and  compounds  of 
copper,  arsenic,  and  lead.     A  selected  sample  assayed  $102  per  ton.     * 

These  four  mines  are  located  within  only  one-quarter  of  a  mile  from 
each  other. 

The  Juno  is  about  half  a  mile  distant,  in  a  westerly  direction.  It  is 
developed  by  a  shaft  'Sd  feet  deep.  The  deposit,  4  leet  wide  near  the 
surface,  terminates  in  the  bottom  of  the  shaft  in  a  mass  of  decomposed 
limestone.  A  sample  of  the  ore,  which  resembles  also  that  of  the  fore- 
going mines,  assayed  $143  per  ton. 

The  Mammoth,  running  northeast  and  southwest,  is  located  one  mile 
northwest  from  the  Juno.  It  is  developed  by  a  shaft  25  ieet  deep,  ex- 
posing a  body  of  ore  of  4  feet  at  the  surface,  and  but  5  inches  in  the 
bottom  of  the  shaft. 
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A  considerable  quantity  of  ore  is  contracted  for  to  be  treated  at  the 
Bohra  smelting-works  in  Argenta. 

About  three  miles  northeast  of  the  Miwanotack  is  situated  what  is 
known  as  the  Quartz  JMountain.  It  is  a  ridge  ruuniog  southeast 
and  northwest,  about  two  miles  long  and  one-half  mile  across,  sloping 
gently  toward  the  southeast.  From  the  middle  to  its  southwestern 
base  its  summit  is  crowned  by  large  outcroppiugs  of  a  number  of 
silver-bearing  deposits ;  hence  the  name  of  the  locality.  The  for- 
mation is  also  limestone,  its  strata  dipping  30°  toward  the  south. 
They  are  intersected  by  all  the  deposits  mentioned  in  the  following. 
The  general  character  of  the  deposits  of  this  portion  of  the  district 
varies  materially  from  that  of  the  foregoing  mines.  They  are  ver- 
■tical  or  nearly  so,  and  not  only,  as  stated  already,  intersect  the 
strata,  but  appear  also  to  have  caused  the  latter  to  be  dislocated.  The 
walls  are  not  always  well  defined,  but  a  seam,  the  sides  of  which  are 
striated  planes,  runs  in  the  middle  of  the  deposit,  and  the  richest 
ore  is  always  found  in  close  proximity  to  it.  These  facts  seem  to 
indicate  that  the  deposits  of  Quartz  Mountain  are  true  fissure-lodes. 
The  gangue  of  the  deposits  in  question  consists  of  quartz  and  heavy  spar, 
which  latter  mineral  is  entirely  wanting  in  all  the  mines  mentioned  here- 
tofore. The  next  five  mines  to  be  cited  are  parallel  to  each  other,  run- 
ning northeast  and  southwest,  and  from  fifty  to  one  hundred  yards  apart 
from  each  other. 

The  Bismarck,  the  first  northwest,  is  located  on  the  summit.of  the 
mountain,  and  about  5U0  feet  abov^e  its  base.  A  shaft  14  feet  deep  dis- 
closed a  body  of  ore,  from  1  foot  to  3  feet  wide,  an  average  sample  of 
which  assayed  $422  per  ton,  and  a  selected  sample  as  high  as  81,1G9. 
The  following  minerals  were  observed  :  native  silver,  silver  glance,  sil- 
ver-copper glance,  horn-silver,  and  ruby-silver  ore.  By  amalgamation 
retort  was  obtained  of  .992  fine. 

The  North  Star,  a  few  feet  below,  is  explored  by  a  shaft  5  feet  deep. 
It  is  about  3  feet  wide.    A  sample  of  ore  assayed  81G7  per  ton. 

The  Humboldt  is  near  by.  It  is  developed  to  a  depth  of  C  feet,  and 
shows  a  body  of  ore  5  feet  wide,  a  sample  of  which  assayed  $1G2  per 
ton.  Carbonate  of  lead  is  the  predominating  mineral  besides  quartz ; 
but  all  the  minerals  found  in  the  Bismarck  occur  here  also. 

The  Aurora,  a  deposit  about  3  feet  wide,  is  explored  by  a  shaft  15  feet 
deep.  It  shows  all  the  minerals  observed  in  the  Bismarck,  also  some 
carbonate  of  lead.     A  selected  sample  assayed  $1,451. 

The  Lone  Star,  or  Pettiugill,  the  ownership  of  which  is  in  dispute,  is 
cropi)ing  out  10  feet  high,  and  is  8  feet  wide.  The  ore  resembles  that 
of  the  Ilumboldt,  and  assays  as  high  as  $200  per  ton. 

On  the  south  eastern  end  of  the  ridge  three  more  notable  deposits  are 
located.  These  appear  to  run  east  and  west,  and  parallel  to  each  other. 
They  stand  perpendicular. 

The  Argyle  is  10  feet  wide,  separated  from  the  northern  wall 
by  a  clay  casing.  The  ore  occurs  in  irregular  bunches  in  the  gangue, 
which  is  composed  of  quartz  and  heavy  spar.  Among  others,  especially 
galena,  carbonate  of  lead,  silver-copper  glance,  and  native  silver  are 
met  with.  It  is  developed  by  a  shaft  20  feet  deep,  and  eight  tons  of 
first-class  and  twelve  tons  of  second-class  ore  were  obtained  from  this 
opening.    A  selected  sample  assayed  $u5G  per  ton. 

The  Banner  and  the  Handy  Andy  are  recent  locations  near  the  Ar- 
gyle, which  have  as  yet  not  been  subjected  to  any  investigation  ;  they 
look,  however,  promising. 

The  facilities  for  erecting  reduction-works  are  ample  in  this  district.. 


272     MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTAINS. 

With  very  little  cost  a  good  road  can  be  built  to  the  Deer  Lodge  road, 
a  distance  of  only  twelve  miles.  Timber  of  the  best  quality  abounds, 
and  the  streams  referred  to  already,  and  several  springs,  may  be  made 
available  for  water-power. 

In  Deer  Lodge  County  the  placer  mines  have  furnished  by  far  the  bulk 
of  the  gold-product  of  the  year.  In  the  richest  and  most  important 
gulches  water  has  held  out  longer  than  usual,  and  fair  amounts  of  gold 
have  been  taken  out.  Among  these  German  Gulch  and  Yamhill  are  es- 
pecially noteworthy.  On  some  of  the  head  gulches  of  Moose  Creek  (ten 
or  twelve  miles  south  of  Silver  Bow,)  several  companies  have  been 
sluicing  during  the  greater  part  of  the  summer.  They  are  reported  to 
have  made  an  average  of  $10  per  day  to  the  head.  The  extensive  pla- 
cers of  Silver  Bow  have,  on  the  contrary,  not  done  as  well  as  usual  • 
during  the  season;  in  fact,  only  four  or  five  claims  of  the  hundreds  in  this 
locality  wore  reported  to  me  as  having  paid  wages.  The  whole  product 
up  to  August  was  given  as  only  about  $50,000,  a  sum  ridiculously  small 
for  so  large  a  field.  The  same  ill  success  has  attended  operations  at 
Butte  and  Eocker,  about  two  miles  above  Silver  Bow.  These  three  dis- 
tricts suffer  in  common  from  an  inadequate  supply  of  water  and  insuffi- 
cient height  of  the  ditches  heretofore  constructed.  There  are  here  thou- 
sands of  acres  of  gravel-ground,  which  cannot  be  worked  at  all  for  that 
reason  at  present.  To  remedy  this  state  of  affairs  Messrs.  Humphrey 
&  Brother  have  undertaken  theconstructionofatunnel  through  the  main 
range  for  the  purpose  of  furnishing  an  inexhaustible  supply  of  water 
for  these  rich  placers.  It  is  one  of  the  most  gigantic  enterprises  ever 
undertaken  in  Montana,  and  one  that  will  add  largely  to  the  wealth  of 
Deer  Lodge  County. 

The  copper  mines  in  the  vicinity  of  Butte  City,  which  were  mentioned 
in  a  previous  report,  have  so  far  not  been  worked.  There  is  very  little 
gold  and  silver  in  the  ores,  and  to  use  them  for  the  extraction  of  the 
silver  from  the  quartzose-silver  ores  of  neighboring  districts  has  as  yet 
not  been  thought  of  in  Montana. 

There  are  many  Chinese  in  the  three  foregoing  camps,  and  every  year 
numbers  of  new  comers  are  added. 

German  Gulch  has  had  a  prosperous  season.  In  July  nine  com- 
panies of  white  men  were  here  engaged  in  mining,  most  of  whom  had 
been  using  the  abundance  of  water  to  the  greatest  advantage  by 
washing  off'  the  heavy  top  earth.  Some  of  them  had  commenced 
washing  up,  and  some  large  clean-ups  had  been  made.  Chinamen 
have  purchased  mining  ground  in  German  Gulch  during  thelastyear  to  the 
amount  of  $61,000,  and  yet  there  is  no  perceptible  falling  off"  in  the 
number  of  white  men.  Two  new  claims  were  opened  above  Dr.  Beale's 
ground,  which,  up  to  the  present  season,  was  the  uppermost  claim 
worked. 

Nine  miles  westward,  over  the  range  by  way  of  a  rugged  trail, 
French  Gulch  is  reached.  This  is  a  tributary  of  the  Big  Hole.  About 
seventy-five  whites  and  some  twenty-five  Chinamen  have  been  engaged 
mining  here,  within  a  circuit  of  four  miles.  The  principal  companies 
are  Birmingham  &  Co.,  of  French,  Wier  &  Co.,  and  Lynch,  Garrett  & 
Co.,  of  Fenian  Gulch,  Brunell  &  Co.,  of  the  swamp  claim  at  the  head  of 
First  Chance,  and  Allen  «&  Co.,  of  the  French  Gulch  Bar.  Some  of  the 
companies  mentioned  have  a  large  extent  of  rich  ground.  Several  other 
parties  of  French  and  Spanish  miners  have  been  working,  with  fair, 
compensation  for  their  labor.  But,  on  the  whole,  French  Gulch  has 
hardly  done  as  well  this  year  as  previously.  Leaving  French  in  the, 
direction  of  Deer  Lodge,  the  gulch  and  bar  mines  of  Golden,  McMinn, 
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McGraith  &  Co.,  tliirteen  miles  distant,  and  a  little  below  Bruudy's  old 
mill,  are  met  with.  These  parties  own  the  water  they  use,  and  have  an  un- 
limited quantity  of  good  ground ;  they  were  running  a  hydraulic,  and 
had  cleared  off  over  four  acres  of  bed-rock  at  the  time  above  mentioned. 
They  were  still  running  eight-hour  shifts,  and  intended  not  to  make 
any  general  clean-up  until  near  the  1st  of  August.  These  mines  paid  an 
average  of  $9  per  day  to  the  hand  last  season,  and  as  they  are  being 
worked  to  much  greater  advantage  this  year,  they  will,  without  doubt, 
pay  proportionately  better  wages. 

Fredrickson  is  pleasantly  situated  on  a  high  flat,  commanding  splendid 
views  of  the  Deer  Lodge  Valley,  and  the  south  side  of  Powell's  Peak. 
Good  paying  mines  are  known  to  exist  in  Antelope,  Spring,  Prairie,  and 
Dry  Gulches,  and  some  sixty  men  are  employed  in  them  all.  A  deep 
gravel-channel,  containing  some  gold,  runs  through  the  bar  on  which 
the  town  stands,  and  parties  were  engaged  in  the  early  summer  with 
hydraulics  in  opening  it  up,  with  the  most  favorable.indications  of  good 
pay.  Should  this  bar  prove  to  be  good,  the  reputation  of  the  Eace- 
Track  Diggings  will  be  established.  Prospecting  was  going  on  at 
several  other  points  in  this  vicinity.  The  receipts  of  the  Miners'  Ditch 
Company  for  water  were  at  that  time  over  $100  a  day. 

At  Highland,  in  the  southeastern  corner  of  the  county,  the  Only 
Chance  Company  has  been  running  three  arrastras.  The  mine  produces 
a  large  quantityof  first-class  ore,  and  there  is  no  doubt  that  the  gold-pro- 
ductfrom  this  mine  during  the  present  season  is  much  greater  than  that  of 
former  seasons.  The  Nevins  Company  has  been  running  two  arrastras. 
Their  ore  is  paying  well,  and  the  lode  shows  a  fine  body  of  quartz.  Trainor, 
Conovan  &  Co.  are  reported  to  have  struck  a  very  rich  deposit  at  the 
liead  of  their  flume  in  Highland  Gulch,  which  was  said  to  yield  ft'om  50 
to  75  cents  to  the  pan.  Charles  Wunderlich,  who  leased  the  Lang- 
worthy  Flume  Company's  ground,  was  doing  remarkably  well.  Five 
companies  were  working  in  Basin  Gulch. 

Henderson  Gulch,  a  tributary  of  Flint  Creek,  I  am  informed,  has  yielded 
fairly  during  the  season,  as  have  also  the  placers  in  the  vicinity  of 
Blackfoot.  Georgetown,  on  a  small  branch  of  Flint  Creek,  on  the  foot 
of  the  western  slope  of  the  ridge,  on  the  eastern  side  of  which  the  Cable 
mine  is  located,  has  been  little  worked  during  this  year.  At  the  time  of 
my  visit  to  this  locality  only  two  parties,  of  two  or  three  men  each, 
were  at  work  sluicing.     The  town  is  deserted  and  dilapidated. 

Pioneer  Gulch,  situated  fifteen  miles  northwest  of  Deer  Lodge  City, 
is  an  affluent  of  Gold  Creek.  The  diggings  are  bar  diggings.  Three 
white  companies  were  working  five  hydraulics  here  in  August,  and  four 
companies  were  sluicing  in  French  Gulch,  a  tributary  of  Pioneer.  Three 
more  hydraulics  were  at  work  on  Wilson  Bar,  two  miles  below  the  town 
of  Pioneer.  Several  companies  had  already,  at  that  time,  been  obliged 
to  stop  work  on  account  of  the  scarcity  of  water.  The  gold  from  French 
Gulch  is  the  best  in  this  vicinity.  It  brings  619  to  the  ounce,  while  the 
gold  from  the  other  localities  is  rated  at  $18  to  $18.75.  So  far  no  gold- 
beariug  quartz-veins  have  been  found  at  the  head  of  Pioneer  or  the  other 
gulches  emptying  into  it.  The  bed-rock  underlying  most,  if  not  all,  the 
claims  is  a  calcareous  shale. 

The  camp  was  discovered  in  18G1,  but  was  for  several  years  abandoned 
until  the  Pioneer  Company  commenced  working  by  hydraulic  in  1807. 
There  are  a  great  many  very  expensive  ditches  in  this  vicinity  and 
about  Yamhill.  About  eighty  white  miners  and  one  hundred  and  fifty 
Chinese  have  been  working  in  Pioneer  the  last  season.  Yamhill  and 
Pike's  Peak  are  about  four  miles  nearer  to  Deer  Lodge  City  than  the 
n.  Ex.  211 18 
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camp  just  mentioned.  The  second  of  tliese  is  the  oldest  camp,  and,  at 
the  present  time,  nearly  worked  out.  It  is  situated  in  the  ravine  along 
the  toot  of  the  hill  on  which  the  new  camj)  of  Yamhill  is  located.  No 
white  miners  work  now  in  Pike's  Peak,  but  about  fifty  Chinese  are  at 
work  there,  nsing  second  water,  for  which  they  pay  10  cents  per  inch. 
The  Chinese  wages  in  this  place  are  about  $50  per  mouth.  They  are 
exclusively  employed  by  their  own  countrymen.  At  Yamhill  about 
one  hundred  and  eighty  white  men  were  em^jloyed  at  Pilgrim  Bar  and 
Gold  Hill,  while  on  the  other  side  of  the  hill  twenty-five  more  men  were 
employed  on  Dry  Gulch.  Wages  of  white  miners  are  here  $5  i)er  day 
without  board.  The  auriferous  deposit  on  this  hill  lies  in  the  deep  bed 
of  an  ancient  river,  the  channel  running  north  and  south,  and  crossing 
the  present  ridge  at  a  very  sharp  angle,  so  that  it  finally  meets  the  val- 
ley in  which  the  old  Pike's  Peak  claims  are  located.  Its  existence  was 
first  discovered  in  this  place  last  year  while  the  bars  of  the  small  creek 
were  being  washed.  Near  the  valley  this  channel  is  about  1,200  feet 
wide,  and  here  are  the  best  claims — Smith,  Boyd  &  Co.'s,  Bell's,  and 
Hagan  «&  Co.'s.  Next  to  them  are  Chinese.  The  size  of  a  claim  is  200 
by  600  feet,  but  one  company  may  own  several  claims.  The  depth  of 
the  gravel  in  the  claims  near  the  valley  is  about  25  feet  to  the  bed  rock. 
Higher  up  the  channel  is  narrower,  from  500  to  GOO  feet  wide,  and  the 
gravel  is  in  some  places  70  feet  deep.  The  bed-rock  is  indurated  clay. 
There  is  this  peculiarity  noticeable  about  the  gravel,  that  wherever 
it  is  composed  of  quartzite  and  quartzite  slate  it  pays  well,  but  when 
it  is  largely  composed  of  granitic  rocks  there  is  little  or  no  gold  found 
in  it.  About  twelve  men  are  employed  in  every  claim,  (night  and  day 
shifts,)  and  a  week's  clean-up  produces  usually  from  $1,000  to  $1,600. 
In  one  of  the  upper  claims  three  men  had  been  killed  by  the  caving  of 
the  high  bank  a  few  weeks  previous  to  my  visit.  The  Eock  Creek 
ditch,  carrying  2,500  inches  of  water,  furnishes  most  of  these  claims, 
and  all  the  upper  ones  are  supplied  by  it.  Tbe  charge  for  water  is  25 
cents  per  inch  per  twenty-four  hours,  which  is  certainly  a  high  charge. 
Still,  all  the  claims  pay  exceedingly  well.  Exact  statistics  promised  me 
by  Mr.  D.  L.  Irvine,  the  secretary  of  the  Ditch  Company,  have  not  yet 
arrived,  but  it  is  certain  that  this  camp  has  produced  more  gold  this 
year  than  any  other  placer  field  of  the  same  area  in  Montana.  There 
are  few  quartz  mines  worked  at  the  present  time  in  this  county ;  the 
Atlantic  Cable  mine,  at  Cable  City,  and  the  Philippsburgh  mines  being 
the  only  ones  on  which  work  has  been  done  to  any  extent  during  1871. 

Cable  City  is  situated  forty-five  miles  southwest  from  Deer  Lodge 
City,  in  the  Cable  range,  a  spur  of  the  main  chain  of  the  Rocky  Mountains. 
The  town  owes  its  existence  to  the  discovery  of  the  Cable  lode,  which 
raised  sufficient  excitement  at  the  time  to  cause  the  whole  eastern  and 
western  slopes  of  the  divide  between  Hot  Springs  and  Flint  Creek  to 
be  prospected  for  other  gold-veins.  Many  were  indeed  found,  as  the 
great  number  of  costeaning  jjits,  especially  on  the  western  slope,  attest. 
But  the  ore  cannot  have  been  sufQciently  rich,  for  none  of  these  veins 
have  been  worked  beyond  an  inconsiderable  depth. 

The  Atlantic  Cable  mine  is  located  almost  on  top  of  the  divide  before 
mentioned,  and  on  the  Hot  Spring  Creek  slope.  The  vein  lies  in  a  zone 
or  dike  of  crystalline  limestone,  which  is  incased  by  granite.  This 
dike  runs  northeast  and  southwest,  and  dips  northwest  at  the  surface. 
The  ore-vein  has  so  far  been  rather  irregular  in  dip,  strike,  and  width, 
but  it  has  always  been  found  very  large,  too  large,  in  fact,  for  convenient 
timbering,  wherever  it  has  been  worked.  The  ore  is  a  soft,  highly  iron- 
stained  and  porous  quartz,  which  frequently  contains  the  decomposed 
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ores  of  copper.  At  tlie  time  of  my  visit  there  was  no  work  going  on  at 
tbe  mine,  beyond  pumping,  the  mine  having  been  flooded  a  short  timo 
before  by  a  ditch  which  runs  across  a  portion  of  the  outcrop.  A  larg-e 
amount  of  gold  has  been  taken  from  this  mine,  as  will  be  seen  from  the 
annexed  statements  by  Mr.  Cameron,  but  the  owners  have  derived  no 
benefit  therefrom,  and  furthermore  the  mine,  with  all  its  shafts  and  gal- 
leries, is  in  a  worse  condition  now  for  profitable  working,  than  it  would 
be  if  it  had  never  been  touched.  In  fact  there  can  probabh^  not  many 
mines  be  found,  even  in  this  country,  which  will  surpass  this  one  in 
badly-planned,,  irregular,  expensive,  and  dangerous  workings.  It  is  very 
difficult  now  to  secure  the  upper  portion  of  the  vein  (part  of  the  large, 
old  ore-chambers  having  caved  in  completely)  so  as  to  render  the  lower 
workings  perfectly  safe  and  secure  against  too  great  an  influx  of  water. 
But  the  very  large  cost  of  hoisting  the  ore  might  easily  be  remedied  by 
the  sinking  of  a  new  working-shaft,  or  by  the  completion  of  the  tunnel 
at  right  angles  to  the  lode,  now  in  progress  of  excavation.  The  ore 
seems  to  have  been  encountered  in  several  very  large  bodies,  which  have 
been  taken  out  entire.  In  some  portions  of  these  were  found  a  great 
many  limestone  bowlders,  similar  to  those  spoken  of  in  connection  with 
the  Dakota  lode  near  Bannack.  Mr.  Aiken,  the  superintendent  and 
one  of  the  owners,  has  furnished  the  following  data :  There  are  four 
shafts  sunk  upon  and  near  the  vein,  only  two  of  which  struck  it.  One 
of  the  latter  is  148  feet  deep,  and  had  ore  in  all  the  way  except  a  few 
feet  near  the  top.  At  the  depth  spoken  of  the  vein  suddenly  contracted^ 
the  small  seam  remaining  dipping  to  the  northwest.  This  was  not  fol- 
lowed farther.  At  a  depth  of  82  feet  in  this  shaft  there  was  a  level  run 
towards  the  northeast  for  300  feet.  There'  was  an  ore-body  minetl  out 
here  80  feet  deep  and  from  45  to  55  feet  wide.  Below  the  depth  of  85 
feet  the  vein  was  full  of  loose  bowlders,  lying  in  the  soft  ore.  When  the 
depth  of  148  feet  was  reached  in  this  shaft,  the  wide  and  high  ore-cham- 
ber in  the  level  above,  which  had  been  ijoorly  timbered,  caved  in  for  a 
length  of  250  feet.  This  happened  during  the  time  that  Nowlan  and 
Plaisted  worked  the  vein.  After  this  the  mine  remained  idle  for  some 
time.  The  present  working-shaft,  like  one  or  two  others,  was  originally 
sunk  as  a  prospecting-shaft.  It  is  located  in  the  granite,  below  tlie  lime- 
stone, and  was  first  sunk  to  a  depth  of  90  feet.  From  here  Mr.  Aiken 
drove  a  tunnel  in  the  limestone  along  the  granite  wall  450  feet  long 
toward  the  ore  left  in  the  300-foot  level  mentioned  above.  He  found 
here  a  body  of  ore  11  feet  wide  and  100  feet  long,  on  which  he  stoped 
downward  away  from  the  shaft  and  found  water.  He  timbered  the  open- 
ing made,  and  followed  the  vein  a  short  distance  northward,  where 
the  increasing  number  of  loose  bowlders  in  the  ore  stopped  his  progress. 
There  was  no  other  course  left  now,  but  to  sink  the  shaft  lower  in  order 
to  drain  the  stopes.  Pumping  and  hoisting  machinery  was  then  put  up, 
the  shaft  was  sunk  20  feet  deeper,  and  this  drained  the  stopes  for  a  dis- 
tance of  nearly  500 feet  through  the  loose  vein-matter  without  any  other 
communication  being  established.  Later  the  shaft  was  sunk  still  40  feet 
deeper,  and  a  drift  was  run  in  northwest  for  about  20  feet,  which  carried 
it  to  loose  material  and  drained  all  the  ground  above  this  level  efiectu ally. 
An  incline  was  then  sunk  from  the  upper  level,  near  its  northeast  end,  to  a 
depth  of  60  feet.  This  encountered  an  ore-body  30  feet  deep,  from  55  to 
60  feet  wide,  and  extending  about  150  feet  farther  north  than  the  old 
stopes,  which  was  rapidly  removed.  This  ore-body  pitched  to  the  south- 
east. In  the  lowest  part  of  the  incline  the  water  was  very  troublesome. 
The  main  shaft  was  then  sunk  about  60  feet  deeper  in  granite,  and 
from  here  a  drift  was  driven  toward  the  incline.    This  struck  lime- 
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stone  in  20  feet,  and  not  until  it  struck  a  seam  at  a  distance  of  95  feet 
from  tLe  sbaft  did  it  drain  the  incline,  wliich  was  subsequently  sunk 
softiewhat  deeper,  tbe  ore-body  retaining  its  widtli.  It  was  stopped 
on  account  of  many  loose  boulders,  which  were  found  in  the  bottom.  The 
maiu  shaft  is  at  present  240  feet  deep,  and  from  it  across-cut  was  being- 
run  in  the  summer,  which  was  then  in  125  feet,  and  it  was  expected  that 
in  25  feet  more  the  vein  would  be  reached.  This  drift  will  have  45  to  55 
feet  of  stopiug-ground  above  it  in  the  greater  part  of  the  mine.  The 
ore  near  the  surface  from  this  mine  was  so  decomposed  and  rich  that 
Messrs.  Aiken,  Stowe  &  Pierson,  the  original  owners,,  could  before 
they  had  a  mill,  wash  out  $50,000  in  a  very  short  time  in  the  creek  below. 
The  following  statements  in  regard  to  this  district,  and  especially  the 
Cable  mine,  were  sent  to  me  by  Mr.  Cameron  at  the  end  of  the  year : 


Return  of  ilie  irroduciion  of  gold  and  silver  in  the  Moose  Creelc  mining  dis- 
trict, Beer  Lodge  County,  Montana  Territory,  for  the  year  ending  Decem- 
her  31,  1S71.  Bejwrtcd  by  J).  Camerortf,  hoo]c-lee])er  for  S.  Cameron  & 
Co. 

Mill,  Hanauer ;  owner,  A.  Hanauer  ;  location,  Cable  City ;  mine,  At- 
lantic Cable ;  gold  lode  ;  number  of  tons  of  ore,  1,G46 ;  average  yield, 
$22.38 ;  total  product,  $36,839.45 ;  time  of  running,  06  days ;  average 
number  of  stamps  running,  20  ;  whole  number  of  stami:)s  in  mill,  20  ; 
I>ower,  steam,  40  horse-power. 

Eemarks. — The  Atlantic  Cable  mine  was  discovered  in  1867  by  Mr. 
Alex.  Aiken,  and  soon  afterward  passed  into  the  control  of  W.  Nowlan, 
esq.  This  gentleman,  being  engaged  in  the  banking  business,  in  Helena, 
probably  did  not  pay  that  attention  to  the  timbering  and  working  of  the 
mine  which  it  required  and  deserved,  and  the  consequence  w^as  that  it 
was  worked  very  expensively  and  timbered  badly,  which  finally  resulted 
in  its  completely  caving  in,  in  consequence  of  which  it  was  closed  up  for 
a  period  of  ten  months.  At  the  expiration  of  this  time  it  was  re-opened 
by  S.  Cameron  &  Co.,  who  are  now  working  it.  Notwithstanding,  how- 
ever, the  many  drawbacks  to  a  successful  working  of  the  mine,  in  the 
way  of  extremely  bad  management  and  prolonged  and  complicated 
litigation,  this  mine  has  produced,  since  its  discovery,  about  $400,000. 

The  company  commenced  running  a  tunnel  from  the  bottom  of  the 
hill  in  the  fall  of  1870,  and  have  run  it  600  feet.  This  tunnel  when  com- 
jdeted  will  be  about  1,000  feet,  and  will-  tap  the  mine  at  a  depth  of  300 
feet  from  the  surface.  The  Miners'  and  Mechanics'  Tunnel  Company 
commenced  running  a  tunnel,  in  order  to  tap  this  same  lode,  three  years 
ago.  This  tunnel  is  now  in  a  distance  of  1,000  feet,  and  when  completed 
will  be  about  1,400  feet  in  length,  and  will  tap  the  mine  at  a  depth  of 
375  feet  from  the  surface. 

List  of  live  mining  claims   in  Moose   Creelc  mining  district,  Leer  Lodge 
■   County,  Montana  Territory,  on  tJic  1st  day  of  January,  1872.     Eej)orted 
hy  D.  Cameron,  hoolz-lceeperfor  S.  Cameron  &  Co. 

Name,  Atlantic  Cable  mine ;  owner,  S.  Cameron  &  Co. ;  character, 
lode;  coarse,  northeast  and  southwest  in  depth;  dip,  southeast;  di- 
mensions of  claim,  2,200  feet,  and  the  shaft,  which  is  240  feet  deep,  is 
sunk  in  the  center  of  the  claim  ;  .country -rock,  granite ;  vein-matter, 
crystallized  limestone,  feldspar,  and  iron-ore,  which  contains  occasionally 
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lumps  of  iron  and  copper  sulpliiirets  ;  ore,  decomposed  quartz  and  free 
gold  ;  value  per  ton,  $23.38,  average  valne  during  the  year. 

Eemarks. — The  quartz  from  tliis  mine  is  conveyed  up  an  incline. of 
75  feet  by  means  of  a  windlass,  tbence  tlirough  a  tunnel,  500  feet,  to  the 
shaft,  up  which  it  is  hoisted  by  means  of  steam  hoisting-works;  engine, 
20  horse-power.  The  mine  is  drained  by  a  double-acting  force-pump, 
which  is,  however,  of  too  small  a  size  for  an  emergency.  In  conse- 
quence of  mine  being  flooded  last  spring,  from  a  water-ditch,  it  was 
found  necessary  te  stop  operations  about  three  and  a  half  months,  and 
a  further  delay  of  several  months  was  occasioned  in  consequence  of  the, 
necessity  of  running  a  new  tunnel,  95  feet  lower  down,  which  will 
greatly  reduce  the  mining  cost  of  ore. 

The  average,  $22.38,  as  given  above,  although  correct  for  the  time 
specified,  is  not  a  correct  average  value  of  the  ore  taken  from  the  mine. 
One  thousand  seven  hundred  and  thirty-two  tons  of  ore,  taken  from  said 
mine  in  November  and  December  of  1870,  yielded  an  average  value  of 
$28.41  per  ton,  which  is  not  more  than  a  fair  average  value  of  the  ore 
produced  by  the  mine,  so  far. 

Estimate  of  cost  of  mining  and  reducing  ores  in  Moose  Crcclc  district,  Deer 
Lodge  County,  Montana  Territory.  Reported  by  I).  Cameron,  hook-keeper 
for  8.  Cameron  &  Co.,  January  1,  1872. 

Population  of  district,  150  persons;  wages  of  first-class  miners,  in 
summer,  $1.50;  in  winter,  $4  per  day  without  board  ;  wages  of  second- 
class  miners,  in  summer,  $4;  in  winter,  $3.85  per  day,  without  board; 
wages  of  surface  laborers,  mechanics,  same  as  first-class  miners ; 
laborers,  same  as  second-class  miners;  cost  of  lumber,  $50  per  1,000 
feet ;  cost  of  mining-timber,  $250  per  1,000  feet,  running  measure  ;  cost 
of  common  powder,  $7.50  per  keg,  delivered;  cost  of  giant  x)owder, 
$1.40  per  pound,  delivered ;  cost  of  quicksilver,  $1.25  per  pound,  de- 
livered ;  cost  of  freight  from  Deer  Lodge,  from  1 J  cents  to  2^  cents  per 
pound ;  cost  of  fuel,  wood  delivered  at  mill,  $3.25  per  cord ;  cost  of 
10-stamp  mill,  California  pattern,  including  freight,  erection,  &c.,  about 
$10,000 ;  cost  of  20-stamp  mill,  freight,  erection,  &c.,  about  $20,000 ; 
minimum  mining  cost  per  ton  of  ore,  $4,  exclusive  of  hauling,  which  costs 
90  cents  per  ton  ;  mine  from  which  this  is  reported,  Atlantic  Cable  mine ; 
character  of  rock  at  that  mine,  decomposed  free-gold  quartz,  with  small 
quantity  of  copper  and  iron  pyrites ;  depth  of  mine,  240  feet ;  maximum, 
mining  cost,  per  ton,  $7;  minimum  reduction  cost,  $4;  name  of  mill, 
Hanauer ;  number  of  stamps,  twenty ;  character  of  process  employed, 
copperplates;  maximum  milling  cost,  $5;  average  mining  cost  per  ton, 
$5.50 ;  average  milling  cost  per  ton,  $4.50 ;  average  yield  of  ore  for  the 
year,  $22.38  per  ton. 

Eemarks. — Average  width  of  the  vein,  from  surface  to  present  depth, 
is  60  feet,  although  the  granite  walls  which  incase  the  vein-matter  are 
about  200  feet  apart,  but  on  the  southwest  side  there  is  a  deposit  of 
crystallized  limestone  of  140  feet  in  width. 

On  the  slope  of  the  hill,  which  is  diagonally  cut  by  the  Cable  vein,  and 
for  more  than  one  thousand  yards  below,  it  is  probably  the  richest  pla- 
cer ground  in  this  part  of  Montana.  In  view  of  the  softness  of  that 
vein,  and  the  thick  layer  of  detritus  which  covers  the  whole  slope,  it  is 
astonishing  that  nobody  should  have  before  thought  of  embarking  in 
the  enterprise  of  washing  down  the  gravel.  It  was  only  during  the  last 
season  that  Mr.  Conrad  Kohrs,  a  shrewd  business  man  from  Deer  Lodge, 
secured  the  right  to  the  whole  ground,  and  brought  water  to  it  from  a 
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distance  by  a  ditch  wliicli  cost  liim  $10,000.  This  was  not  fiuislied  until 
late  in  the  summer,  and  was  especially  delayed  by  the  necessity  of  laying 
a  considerable  distance  of  flume  where  the  ditch  crossed  the  Cable  lode 
twice  on  the  same  hill.  The  hydraulics  could  therefore  be  run  only  eight 
weeks  before  the  first  snow-falls,  about  October  1,  effectually  closed  the 
work  for  the  season.  At  the  same  time  the  ditch  gave  way  in  several 
places,  but  this  has  since  been  repaired,  and  no  further  trouble  in  this 
direction  is  anticipated.  During  the  eight  weeks  of  actual  working 
twenty-two  thousand  cubic  yards  of  ground  were  washed,  which  yielded 
$18,000,  or  81  cents  per  cubic  yard  of  free  gold.  Besides  this  over 
'70  tons  of  float  quartz  from  the  Cable  lode,  in  much  of  which  free 
gold  is  plainly  visible  to  the  naked  eye,  were  picked  up  at  the  tail-race. 
The  ground  so  far  has  been  15  feet  deep  to  granite  bed-rock.  Later  in 
the  season  Mr.  Kohrs  has  sold  one-half  interest  in  the  water-right  for 
$27,000. 

From  the  few  placer  camps  lying  still  further  north  in  this  county  I 
have  not  received  satisfactory  information  up  to  the  time  of  this  writing. 
In  the  fall,  while  I  was  in  the  Territory,  the  water-supply  was  reported 
short,  and  the  yield  up  to  that  time  not  as  good  as  the  year  before.  The 
same  was  reported  to  me  from  the  placer  mines  on  Cedar  Creek,  in  Mis- 
soula County,  w^hich  before  that  time  had  enjoyed  a  short-lived  prosper- 
ity. The  gold  was  said  to  occur  very  i)ockety,  and  a  great  many  miners 
had  left  the  diggings. 

In  the  Flint  Creelc  silver  district,  which  at  one  time  created  so  much 
excitement,  work  has  been  just  sufficiently  prosecuted  to  keep  alive  an 
interest  in  those  mines.  Mr.  Cole  Saunders,  who  is  largely  interested 
here,  has  kindly  furnished  me  with  the  following  statement  in  regard  to 
this  district. 

•  Fli7it  Creelc  district. — Situated  twenty-five  miles  above  the  mouth  of 
Flint  Creek  is  what  is  known  as  Flint  Creek  mining  district.  It  is  one 
of  the  most  promising  silver-quartz  camps  in  Montana.  It  was  discov- 
ered and  brought  to  notice  in  the  spring  of  1866  by  a  party  of  prospect- 
ors under  the  leadership  of  Charles  W.  Frost,  and  the  district  organized, 
although  a  iDrospector  named  Hortou  had  previously  visited  the  place. 
The  original  locations  that  gave  life  to  tbe  place,  and  caused  a  stam- 
pede of  fifteen  hundred  persons,  were  the  Comanche,  Poor  Man's  Jo}^, 
Comanche  Extension,  Cliff,  Speckled  Trout,  Kitty  Clyde,  and  Hope. 
Rich  silver-ore  being  exhibited  in  Helena  and  other  points  in  the  Terri- 
tory, attracted  the  attention  of  practical  men  from  Washoe  and  other 
silver-mining  places  on  the  Pacific  coast.  The  specimens  of  ore  exhib- 
ited by  Frost  being  so  extremely  rich,  caused  the  wildest  excitement 
and  a  general  rush  to  the  new  "Silverado."  The  Saint  Louis  and  Mon- 
tana Mining  Company  erected  a  10-stamp  mill  in  1867,  supplied  with 
Wheeler  pans  and  all  the  adjuncts  of  a  complete  Washoe  mill.  The 
rich  croppiugs  of  tbe  Hope  and'  Comanche  were  run  through,  and 
yielded  from  $10  to  $100  per  ton.  From  a  disposition  on  the  part  of  the 
owners  of  the  mill  to  acquire  the  most  valuable  mines  of  the  camp,  a  sys- 
tem of  "  freeze-out "  was  commenced  that  speedily  blasted  the  name  of 
the  richest  quartz  camp  in  Montana,  and  crushed  the  hopes  of  the  for- 
tune-hunters who  had  flocked  there.  The  mill  having  been  closed  down 
was  taken  as  the  best  evidence  of  its  "  failure,"  and  Philipsburg  became 
deserted  except  by  the  original  discoverers,  who  had  remained  firm  in 
their  "  first  love,"  believing  that  time  and  railroads  would  cause  a  recog- 
nition of  the  value  of  their  mines,  and  that  capital  would  be  oft'ered  for 
the  manipulation  of  the  same. 

For  the  past  three  years  develoi^raeuts  have  been  pushed  steadily  by 
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tlie  limited  force  of  men  who  remained.  The  Eastern  Comanche,  Poor 
Man's  Joy,  Speckled  Trout,  and  Franklin  have  been  more  or  less  devel- 
oped, sho^Ying•  bodies  of  rich  ore  varying  in  thickness  from  G  inches  to 
10  feet. 

The  Eastern  Comanche  has  been  stripped  on  the  surface  a  distance 
of  1 ,200  feet,  showing  a  continuous  body  of  ore.  Three  shafts  have  been 
sunk  in  it,  the  deepest  being  75  feet.  A  tunnel  is  now  being  jiushed  on 
the  Discovery  with  gratifying  results,  showing  a  body  about  8  feet 
thick  that  is  believed  will  mill  $50  per  ton. 

The  Cordova  also  shows  good  indications  of  a  strong  vein. 

The  Poor  Man's  Joy  has  been  opened  on  the  surface  for  several  hun- 
dred feet,  and  ore  of  extreme  richness  was  shipped  to  Newark,  New 
Jersey,  and  to  Berlin,  Prussia.  The  owners  have  never  reported  the 
yield  of  the  ore  shipped,  (20  tons,)  but  it  is  believed  to  have  been  at 
least  $500  per  ton.  The  same  ore  yielded  $100  per  ton  in  the  Saint 
tiouis  Mill  without  selection,  (19  tons.)  Antimony  and  lead  prevailed 
in  this  mine  to  such  an  extent  that  the  ordinary  mill  process  failed  to 
save  30  i)er  cent,  of  the  assay,  and  further  working  was  suspended. 

The  Speckled  Trout  mine  has  been  opened  by  a  shaft  on  the  Discovery 
of  85  feet  in  depth.  At  50  feet  a  level  was  run  east  60  feet,  and  at  the 
bottom  of  the  shaft  another  level  was  run  east  70  feet.  The  ore-seam 
averages  in  width  from  2  feet  to  10  feet,  and  the  latest  workings  in  the 
mine  show  a  heavy  body  of  rich  ore  that  cannot  be  surpassed  in  any 
country.  One  hundred  and  fifty  tons  of  this  ore  have  been  placed  in 
the  hands  of  the  First  National  Bank  of  Helena  for  shipment  during  the 
past  summer.  It  was  sent  to  Eeno,  San  Francisco,  and  Swansea. 
Eesults,  as  far  as  heard  from,  leave  handsome  dividends  above  the  costl 
of  shipping,  tbough  five  hundred  miles  of  land  transportation  in  wagons 
from  Philipsburg  to  the  railroad  is  a  heavy  tax  on  shipments  of  ore. 
Two  kinds  of  ore  are  found  here,  one  being  similar  to  the  Comstock 
ore,  containing  sulphurets  and  chlorides  of  silver,  and  scarcely  a  trace 
of  lead  with  quartz  and  spar  as  gangue.  These  ores  have  been  worked 
practically  to  70  per  cent,  of  the  fine  assay,  but  owing  to  the  difficulty 
of  having  ores  worked  in  the  Saint  Louis  Mill,  except  at  ruinous  prices 
for  crushing,  but  small  quautities  have  been  treated.  The  second  class 
of  ore  spoken  of  is  what  is  known  as  "base,"  containing  galena,  manga- 
nese, arsenic,  antimony,  with  small  quantities  of  copper  and  sulphurets 
of  silver,  being  similar  to  many  of  the  ores  of  the  Eeese  Eiver  country 
in  Nevada.  An  attempt  to  work  them  over  in  blast-furnaces  was  made 
last  year  by  Mr.  Cole  Saunders,  who,  in  conjunction  with  other  parties, 
organized  what  is  known  as  the  Cole  Saunders  Silver-Concentrating 
Company.  They  erected  two  furnaces,  the  blast  being  furnished  by  a 
Sturdevant  fan.  A  Dodge  crusher  to  crush  the  ores,  and,  in  fact,  all  the 
other  appliances  necessary  to  make  a  complete  smelting-works  were 
procured.  It  was  found  after  starting  that  the  fluxes  of  iron  and  galena, 
that  had  been  calculated  on,  could  not  be  had  in  quantities  to  keep  the 
works  running  ;  and  after  a  number  of  ineffectual  attempts  to  run  the 
furnaces  the  process  was  pronounced  a  failure,  and  smelting  as  a 
"business"  was  abandoned.  Not  in  the  least  discouraged,  this  company 
leased  their  mines  and  works  to  the  Imperial  Silver  Mining  Company, 
Colonel  J.  J.  Lyon,  superintendent,  and  the  furnaces  have  been  removed 
in  the  last  four  months,  and  a  5-stamp  mill  for  dry  crushing  has  been 
erected.  This  mill  is  now  complete,  and  has  been  running  for  the  last 
month  (December,  1871)  with  gratifying  success,  or,  to  express  myself 
ihore  correctly,  at  least  it  appears  a  success,  as  bullion  is  being  produced, 
and  the  works  are  steadily  running.     The  ore  is  crushed  dry  and  roasted 
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in  reverberatory  furnaces  and  chloriclized,  about  10  per  cent,  of  salt 
being  used  in  the  operation.  It  is  then  amalgamated  in  Freiberg'  barrels. 
There  is  no  doubt  this  is  the  true  way  to  work  th6  ores  of  this  camp. 
The  expense  is  great,  but  the  success  is  certain.  Salt  can  be  delivered 
here  in  the  summer  months  for  6  cents  a  pound ;  wood  $J:  a  cord  ;  labor 
$3.50  and  $4  per  day,  currency. 

It  is  believed  the  following  figures  cover  the  expense  of  running  a  5- 
stamp  mill  and  working  the  ores  as  above  stated : 

2    engineers,  $3.50  and  $4  -per  day |7  50 

2  feeders,  |3.  50  per  day 7  00 

3  roasters,  $4  per  day 12  00 

1  *  extra  man 3  50 

1-^  cords  wood  for  engine,  $4 G  00 

1^  cords  wood  for  furnace,  .f  4 6  00 

10  per  cent,  alt  on  3  tons,  being  600  pounds  per  day,  at  6  cents 36  00 

Lights  and  oils ' 1  00 

Loss  2  pounds  quicksilver  to  ton,  or  on  3  tons,  6  pounds,  at  $1 6  00 


Daily  expense 85  00 


The  works  having  a  capacity  of  3  tons  per  day,  this  shows  an  average 
cost  of  reduction  of  $28.33  per  ton.  A  10-stam'p  mill  would  reduce  the 
expense  per  ton  at  least  one-third. 

The  above  figures  show  about  the  cost  of  runniug  in  the  Imperial 
Mill  as  now  constructed,  but  by  adding  any  of  the  improved  roastiug- 
furnaces,  now  in  nse  in  Nevada,  the  expense  could  be  very  materially 
decreased.  The  Speckled  Trout  ore  is  being  worked,  at  present,  but  as 
the  returns  are  not  made  public  they  cannot  be  exactly  stated.  Rumor 
places  their  yield  at  $100  to  $150  per  ton.  * 

The  "  leaching  process,"  as  explained  in  Kilstel,  will  have  a  practi- 
cal trial  here  this  winter,  as  Colonel  Lyon  at  present  is  preparing  vats,  &c., 
necessary  to  make  the  experiment.  Numerous  tests  ina  small  way  have 
proved  successful,  and  it  is  believed  the  same  results  will  be  met  with 
on  a  larger  scale. 

James  A.  Brown,  of  Deer  Lodge  City,  has  a  number  of  men  at  work 
this  winter  prospecting  ledges  in  the  camp  with  a  view  of  leasing  the 
Saint  Louis  Mill  or  of  erecting  a  new  one  in  the  spring.  As  far  as  de- 
veloped the  ledges  show  well,  and  several  thousand  tons  of  rich  ore  are 
already  on  the  dumps  and  in  the  levels  ready  for  hoisting. 

Another  season,  it  is  confidently  expected  to  show  a  flourishing  camp 
with  weekly  shipments  of  silver  bullion  that  will  rival  the  successful 
districts  of  Nevada  and  Colorado. 

EASTERN  MONTANA. 

Under  this  Lead  will  be  considered  the  mining  districts  around  Vir- 
ginia City,  in  the  Jefferson  Valley,  near  Helena,  and  between  Helena 
and  Bozeman. 

With  regard  to  the  valley  of  the  Upper  ]Madison  or  Fire  Hole  Eiver, 
and  the  country  immediately  surrounding  the  Yellowstone  Lake,  it  is 
sufficient  to  say  at  this  time  that  they  do  not  promise  anything  to  the 
miner  except  sulphur,  fire-clays,  and  natural  cements.  An  account  of 
this  region,  prepared  after  personal  examination,  is  omitted  from  this 
report  on  account  of  the  more  detailed  description  about  to  be  luiblished 
by  the  Government  in  the  report  of  Dr.  F.  V.  Hayden,  United  States 
Geologist,  acting  under  orders  of  the  Secretary  of  the  Interior. 

I  can  say  little  about  the  placer  mines.  They  continued  to  be  actively 
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worked  throngli  the  season,  and  tlieir  i)rodnct  was  not  less  than  in 
former  years;  but  there  is  little  to  note,  beyond  changes  of  ownership, 
in  addition  to  what  has  been  fully  set  forth. concerning-  the  different 
gulches  in  my  former  reports. 

Aider  Creel: — As  is  usually  the  case  in  the  immediate  neighborhood 
of  very  productive  gulch  diggings,  the  quartz-mining  industry  around 
Virginia  City  has  been  developed  slowly  and  with  many  lailures.  Sev- 
eral causes  may  be  adduced  for  this  almost  universal  phenomenon.  Al- 
luvial mining  attracts  a  population  usually  without  capital  and  not 
specially  experienced  in  the  verj^  different  requirements  and  risks  of 
quartz  mining.  Not  realizing  the  complex  nature  and  amount  of  the 
expenses  attending  the  extraction  and  reduction  of  ores,  the  gulch 
miner  is  apt  to  be  over-sanguine  in  his  estimate  of  the  value  of  veins, 
'and  to  underrate  the  difficulty  of  working  them  to  permanent  profit. 
Moreover,  in  isolated  districts  like  those  of  Montana,  there  is  frequently 
a  surprising  ignorance  of  what  has  been  done  elsewhere  in  the  way  of 
detefminiug  the  best  machinery  and  processes;  and  the  miner  frequently 
wastes  his  time  and  money  in  experiments  which  have  long  ago  been 
rendered  unnecessary.  Again,  the  cost  of  freight  operates  strongly  to 
encourage  the  adoption  of  all  sorts  of  patent  machines,  on  account  of 
their  cheapness  and  portability.  Another  serious  trouble  is  the  high 
rate  of  wages,  coupled  with  the  irregular  supply  of  labor.  Miners  are 
not  inclined  to  work  steadily  at  any  one  place.  They  take  employment 
when  the  gulches  are  dry,  or  when  bad  luck  has  left  them  without  the 
means  to  go  "  prospecting."  As  soon  as  the  favorable  season  or  the 
accumulation  of  a  little  money  permits  them  to  try  their  luck  again, 
they  are  off  for  new  fields.  It  is  very  difficult  to  maintain  under  such 
circumstances  a  regular  industry  like  deep  mining.  Finally,  there  has 
been,  in  Montana,  at  least  the  usual  proportion  of  wild  investment  by 
eastern  capitalists,  reckless  mismanagement  by  incompetent  or  dishon- 
est, agents,  and  plundering  by  everybody  of  the  non-resident  owners, 
who  seem  to  be  considered  "  fair  game"  in  many  mining  districts  ;  and 
it  should  be  added  that  the  locators  of  veins  here,  as  everywhere  in 
the  West,  attach  an  exaggerated  value  to  undeveloped  property — an 
error  which  the  folly  of  capitalists  has  done  much  to  encourage. 

Some  of  the  mountain  districts  around  Virginia  City  wilf  doubtless 
become  in  time  the  seats  of  productive  industry.  A  few  good  mines 
have  been  already  developed,  though  sadly  expensive  failures,  from  one 
or  more  of  the  causes  just  enumerated,  have  been  too  frequent. 

The  rock  in  Alder  Gulch  is  mainly  feldspathic  gneiss,  in  which  horn- 
blende, mica,  graphite,  and  garnets  occur.  Lava  (of  which  there  are 
large  overflows  in  the  neighborhood)  crosses  in  several  places.  At  the 
very  head  of  the  gulch,  the  gold  in  the  gravel  is  traced  up  to  the  edge 
of  the  apparently  overlying  limestone  of  Bald  Mountain,  and  it  has 
been  asserted  that  the  auriferous  channel  actually  runs  under  the  lime- 
stone; but  this  is,  ft^rion,  unlikely,  and  not  supported  by  proof.  The 
limestone  abounds  in  fossils,  (Devonian  ?)  and  is  indubitably  older  than 
the  agencies  which  carved  the  present  water-channels,  and  filled  them 
with  gravel  and  boulders.  There  is  no  reason  to  doubt  that  the  source 
of  the  gold  in  Alder  Gulch  was  the  auriferous  veins  in  the  gneiss  and 
slates  of  the  mountains.  That  the  gulch  has  proved  enormously  rich, 
while  the  veins  are  but  moderately  so,  is  quite  in  accordance  with  the 
universal  law  of  the  concentration  of  gold  in  alluvial  deposits.  The 
shape  of  the  gulch,  its  tortuous  windings,  its  intersection  of  the  rocks 
at  various  angles,  and  the  great  denudation  of  the  surface,  have  co-op- 
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Summit  district,  about. eight  miles  up  Aider  Creek  from  Virginia  City, 
contaius  several  mines  and  mills.  The  Oro  Cache  is  the  leading  mine. 
It  is  situated  on  Grant  Hill,  near  the  head  of  Alder.  The  vein  runs 
into  the  hill,  north  10"^  east  by  compass,  dipping  65°  to  70°  "west.  It 
is  variable  in  width,  rangiug  from  a  mere  seam  up  to  4  feet  as  maximum. 

The  quartz  is  bluish  and  whitish  gray, 
associated  with  some  feldspar  and  gar- 
nets, and  carrying  free  gold  and  some 
iron  pyrites.  It  yields  by  mill  process 
$1G  to  $00  per  ton.  The  mine  has  been 
irregularly  opened,  and  worked  rathei: 
for  immediate  results  than  i)ermanent 
convenience  and  productiveness — a  pol- 
icy which  it  is  now  proposed  to  reform. 
The  principal  useful  workings  at  the 
time  of  my  visit  in  July  were  two  drift- 
tunnels  from  the  face  of  the  hill.  The 
upper  tunnel  is  GOO  feet  long  and  about 
100  feet  below  the  top  of  the  hill.  The 
first  380  feet  are  on  the  vein,  and  the 
available  ore  above  the  tunnel  has  been 
worked  out  for  this  distance.  The  vein 
is  lost  in  the  last  120  feet,  and  it  is  not 
worth  while  to  hunt  for  it  here,  as  the 
lower  tunnel  will  follow  it  with  greater 
certainty,  and  open  up  twice  the  amount 
of  ground  per  running  foot.  The  extrac- 
tion of  ore  was  carried  on  in  July 
through  the  upper  tuniiel,  by  means  of 
winzes  and  stopes  below  the  level.  One 
winze,  120  feet  from  the  tunnel-mouth, 
was  over  80  feet  deep;  another,  340 
feet  from  the  tunnel-mouth,  was  30  feet 
deep.  The  vein  between  them  is  some- 
what pinched  (at  P.)  A  few  hundred 
tons  of  ore,  standing  in  the  stopes  con- 
nected with  these  winzes,  constituted 
at  that  time  the  available  reserves ; 
but  the  completion  of  the  lower  tunnel 
was  expected  to  open  at  once  a  con- 
siderable amount  of  ground.  This  tun- 
nel, beginning  100  feet  further  south 
than  the  upper  one,  was  in  320  feet,  hav- 
ing already  j^assed  under  the  first  winze 
and  stopes.  A  connection  was  soon  to  be  made,  and  the  ore  extraction 
carried  on,  without  hoisting,  through  the  lower  tunnel.  The  ore  was 
transported  by  wagons,  over  a  winding  grade,  two  miles,  to  the  mill  in 
the  valley  1,000  feet  below ;  but  it  Avas  intended  to  build  an  incline 
from  the  tunnel-mouth  down  the  face  of  the  hill,  directly  into  a  side 
gulch,  and  deliver  the  ore  at  the  bottom,  only  a  short  distance,  by  a  good 
road,  from  the  mill.  The  daily  product  was  then  three  wagon-loads,  or 
between  6  and  9  tons. 

The  ore  is  worked  in  the  Excelsior  Mill  of  Mr.  John  How,  who  is  also 
a  principal  owner  of  the  mine.  The  mill  has  fifteen  stamps  of  COO  pounds 
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each,  drop  8  to  12  inches,  rate  about  60  per  minute.  The  average  ca- 
pacity is  15  tons  daily,  or  about  1.1  ton  per  horse-power  developed.  The 
collars  are  cast  on  the  stems,  a  bad  arrangement,  as  it  prevents  any 
alteration  of  the  drop,  which  consequently  remains  nnalterable,  except  as 
it  is  irregularly  changed  by  the  wear  of  shoes  and  dies.  Amalgamation 
is  carried  on  in  the  battery  and  upon  copper-plated  aprons.  Blankets 
are  used,  and  the  blanket-washings  are  treated  in  two  arrastras.  The 
tailings  are  collected  in  a  reservoir,  and  an  attempt  has  been  made  to 
work  them  in  a  Wheeler  pan.  The  experiment  was  unsuccessful,  prob- 
ably because  the  settler  used  was  much  too  small.  Ten  stamps  of  the 
mill  were  running  on  Oro  Cache  ore,  and  the  rest  on  second-class  rock 
from  the  Kearsarge. 

Other  veins  in  Summit  district  are  the  Kearsarge,  (ore  at  present  low 
grade,)  Keystone,  (not  then  vigorously  worked,  but  highly  spoken  of,) 
Srelson,  Polar  Star,  &c.  The  Excelsior  Mill  was  the  only  one  running ; 
the  Hawkeye,  (Postlethwait's,)  with  fifteen  stamps,  and  the  Lucas, 
an  expensive  20-stamp  mill,  were  idle.  Southmaid's  Mill,  an  alligator- 
crusher  of  some  kind,  ran  a  short  time  and  broke  the  machinery,  which 
has  never  been  repaired. 

A  couj^le  of  miles  below  Summit,  in  Alder  Gulch,  is  <a  curious  water- 
power  derrick  which  deserves  mention.  The  power  is  transmitted  more 
than  40  feet  by  means  of  a  rope  from  a  small  overshot  wheel  to  the 
pulleys  of  the  crane,  which  serves  to  lift  the  heavy  boulders  out  of  the 
gulch,  and  thus  afibrd  access  to  the  gravel  and  bed-rock. 

On  the  opposite  side  of  Grant  Hill  from  the  Oro  Cache  is  Spring 
GnJch^  the  scene  of  the  operations  of  the  New  York  and  Montana  (Col-s 
onel  McClure's)  Company.  It  is  believed  that  the  Oro  Cache  vein  ex- 
tends through  the  hill  to  this  gulch.  The  company  referred  to  spent  a 
great  deal  of  money,  and  is  said  to  have  extracted  $00,000  from  Oro 
Cache  ore.  But  it  failed  disastrously,  and  the  property  has  been  sold 
under  execution.  It  consists  of  a  village  of  deserted  houses,  and  a  mill, 
containing  two  Chilian  grinders  and  (originally)  sixteen  heavy  iron  cyl- 
inders for  amalgamation.  A  portion  of  the  cylinders  were  afterward 
removed  to  the  Connor  Mill  in  Brown's  Gulch. 

Mr.  Christiuot  has  opened  in  Spring  Gulch  a  vein  4  to  C  feet  wide, 
parallel  with  the  Oro  Cache.  The  quartz  was  expected  to  yield  at  least 
$10  i^er  ton,  and  to  be  worked  in  the  mill  above  mentioned. 

All  the  veins  opened  in  Summit  and  Spring  Gulch  districts  appear  to 
have  the  same  strike  as  the  country-rock  (gneiss) — say,  north  10°  or  20° 
east. 

Brownh  Gulch,  entering  the  main  valley  several  miles  below  Virginia 
City,  from  the  south,  presents  veins  of  a  different  direction,  (north  57° 
to  00°  west;)  the  course  of  the  country-rock  I  did  not  determine.  The 
most  important  of  these  veins  carry  silver,  with  some  gold.  The  Pacific 
Ledge  (strike  north  57°  west,  dip  70°  north)  has  a  maximum  width  of 
10  feet,  pinching  in  i)laces  to  3  feet  and  less.  It  carries  fine  antimonial 
and  sulphuret  ores  of  silver,  with  specimens  containing  native  silver,  in 
wire  and  leaf  form.  There  is  apparently  no  galena.  The  claim  of  Mr. 
Johnson  and  his  associates,  1,100  feet  on  the  ledge,  is  opened  with  two 
cross-tunnels,  one  70  feet  below  the  other,  and  a  shaft  on  the  ledge  con- 
necting with  the  latter.  A  good  deal  of  ground  (considering  the  great 
width  of  the  vein)  is  available  for  stoping.  The  total  product  up  to  my 
visit  in  July  had  been  about  250  tons.  The  owners  being  without  cap- 
ital, were  working  in  a  small  way,  treating  the  ore  without  selection,  in 
a  small  pan,  by  raw  amalgamation.  The  pan  was  set  in  the  gulch  and 
run  by  water-power,  being  charged  in  the  morning,  and  left  to  itself 
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until  the  men  returned  from  work.  It  worked  about  2  tons  per  week, 
extracting  $60  per  ton.  As  this  method  of  treatment  does  not 
reach  anything  but  the  native  silver  and  free  gold,  (there  being  probably 
no  decomposition  of  the  sulphurets  or  autimoniarets,)  of  course  a  large 
part  of  the  value  of  the  ore  is  thus  wasted.  An  arrastra,  formerly  used, 
extracted  $70  per  ton.  Some  G  tons  of  selected  ore,  to  be  shipped  in 
sacks,  via  San  Francisco,  to  Swansea,  was  estimated  to  contain  300 
ounces  of  auriferous  silver,  worth  $2  to  83  per  ounce.  The  owners  pre- 
ferred this  course  to  that  of  sending  the  ore  to  Argenta,  where  there 
are  smelting-works,  because  at  the  latter  place  the  prices  paid  for  ore 
are  not  so  favorable  to  the  miner.  The  freight  account  would  stand 
about  as  follows  :  To  Corinne,  by  empty  returniug  freight-teams,  $20  to 
$30  per  ton ;  from  Corinne  to  San  Francisco,  via  Central  Pacific  Kailroad, 
$15  to  $17  per  ton  in  car-loads  of  10  tons.  Freight  from  Brown's  Gulch 
or  Virginia  City  to  Argenta,  at  least' $20  i^er  ton,  by  special  teams. 

This  statement  affords  a  striking  illustration  of  the  advantages  and 
commercial  effects  of  a  railroad.  The  Pacific  Eailroad,  400  miles  dis- 
tant, controls  and  cheapens  the  southward  freights,  because  it  is  the 
route  by  which  supplies  enter  the  Territory.  When  the  Northern  Pa- 
cific shall  have^entered  IMontana,  all  the  freight  and  supply  trains  will 
move  from  the  line  of  that  road  into  the  various  mountain  districts,  and, 
returning  "  emj)ty,"  will  afford  cheap  transportation  for  ores  to  centers 
of  reduction. 

I  do  not  mean  to  say,  however,  that  such  ores  as  those  of  the  Pacific 
mine,  jast  described,  necessarily  require  smelting.  On  the  contrary, 
their  freedom  from  galena  indicates  their  suitability  for  amalgamation ; 
but  they  must  certainly  be  first  subjected  to  chloridizing  roasting.  This 
may  be  done  in  reverberatories,  in  the  Briickner  cylinder,  or  in  the  Stete- 
feldt  furnace.  It  is  a  curious  proof  of  the  lack  of  intercommunication 
on  such  matters  among  our  mining  districts,  that  while  ores  of  exactly 
this  nature  have  been  successfully  reduced  for  years  in  Eastern  Nevada, 
they  should  have  been  considered  hopelessly  refractory  here.  One  at- 
tempt was  made  to  roast  them  with  salt,  in  connection  with  a  small  mill, 
(How's,)  the  mine-owners  offering  half  the  gross  proceeds  as  the  price 
of  reduction.  The  mill  contained  five  stamps,  two  Wheeler  &  Kandall 
pans,  (one  of  which  has  since  been  removed  to  the  Excelsior  Mill  at 
Summit,)  one  settler,  and,  in  a  shed  outside,  the  reverberatory  furnace. 
This  is  small  and  badly  constructed.  The  chimney  is  not  bigger  than  a 
stove-pipe.  An  inspection  of  a  heap  of  "  roasted  "  ore  in  the  yard  showed 
that  the  work  was  ignorantly  performed,  and  sufticiently  explains  the 
failure  in  which  this  experiment  resulted. 

The  Black  Ledge,  near  the  head  of  this  gulch,  is  said  to  be  wider  than 
the  Pacific,  but  not  so  rich.  I  did  not  enter  it,  there  being  no  one  about 
at  the  time  of  my  visit.  A  huge,  misshapen  shaft,  intricately  but  inse- 
curely timbered,  and  a  tunnel  from  the  shaft-mouth  into  the  hill,  are  the 
visible  workings.  The  quartz  on  the  dump  resembled  gold  rather  than 
silver  ore,  and  seemed  of  low  grade. 

Sot  Bpring  district. — This  district,  once  a  scene  of  much  active  and 
speculative  mining,  has  passed  through  a  period  of  re-action,  and  is  now 
reviving  again.  The  most  noted  mine  now  in  operation  is  the  Eed  Bluff", 
owned  by  Mr.  J.  J.  Lown.  It  is  described  as  follows  by  Dr.  A.  C.  Peale, 
of  Professor  Hayden's  party,  who  visited  it  in  July,  1871 :  Dip,  north ; 
strike,  east  and  west ;  width,  2  to  7  feet ;  country-rock,  hanging- wall, 
"  gray  granite ;"  foot- wall,  gneiss  ;  two  shafts,  100  feet  apart,  respect- 
ively 105  and  110  feet  deep,  connected  by  a  drift,  extending  45  feet  be- 
yond the  second  shaft,  getting  below  water-level.    The  ore  is  princi- 


CONDITION    OF    MINING    INDUSTRY MONTANA. 


285 


pally  red  jasper,  with  tlie  particles  of  metallic  gold  disseminated  tlirougli 
it,  and  i^laiuly  visible.  Below  this  jaspery  ore,  from  which  the  lode  re- 
ceived its  namC;  occur  galena  and  pyrites.  Dr.  Peale  obtained  also  spe- 
cimens of  blue  chalcedony  and  semi-opal.  Approaching  the  hanging- 
wall  the  ore  assumes  a  porphyritic  habitus,  with  large  masses  of  bright 
red  jasper.  The  ore  had  averaged,  for  six  months  preceding  July,  $60 
per  ton.    Eight  men  were  employed  in  the  mine,  at  $3  per  day. 

Iron-Bod  district  is  situated  in  the  mountains  on  the  west  side  of  the 
Jelferson  Valley.  At  Iron-Eod  Station,  on  the  stage-road,  there  was  a 
Bullock  arrastra  mill  in  i^rocess  of  erection  at  the  time  of  my  visit.  It 
had  formerly  been  running  at  Granite  Gulch. 
Near  by  is  the  Stevens  &  Trivett  12-stamp 
steam-mill,  which  I  found  idle,  on  account, 
it  was  said,  of  litigation  affecting  the  title 
to  the  Iron-Eod  mine  also. 

The  Iron-Eod  vein  runs  north  G7°  east 
and  dips  56°  southeast,  following  apparently 
the  inclosing  granite  or  gneiss.     At    the 
depth  of  150  feet  the  dip  grows  steeper.  The 
vein  varies  in  width  from  a  mere  seam  to  4 
feet.     It  has  been  worked  more  or  less  for  a 
distance  horizontally  of   1,100  feet.      The 
diagram  shows  the  principal  works.     The 
deepest  shaft   is  an  incline  of   350  feet;'! 
another  shaft,  700  feet  further  northeast,  is  ^  o 
150  feet  deep ;  and  300  feet  further  north-  | 
east  a  drift  begins,  running  southwest  into 
the  hill  250  feet.     This  was  run  in  connection 
with  a  lawsuit,  to  establish  the  continuity 
of  the  vein,  which  splits  on  the  surface  north- 
east from  the  second  shaft  mentioned,  but 
re-unites  at  slight  depth.    Northeast  of  the 
deep  shaft,  and  between  the  depths  of  100 
and  300  feet,  (at  PP,)  the  vein  is  pinched—  t«  I- 
for  how  long  a  distance  horizontally  is  not      ^ 
known,  as  the   ground  between  the  main      |. 
shafts  has  not  been  explored.    The  ore  con-      | 
tains  limonite,  galena,  and  some  pyrites — a 
partly  decomposed  and  indurated  quartzose 
pyritic  ore.    It  yields  in  the  mill  from  $25  to 
$100  per  ton,  in  gold  .550  fine. 

The  Clipper,  owned  by  Porter,  Mant  & 
Lehmer,  is  about  one-fourth  of  a  mile  north- 
west of  the  Iron-Eod,  with  a  similar  course 
and  dip.  The  ore  carries  much  free  gold, 
(.670  to  .675  fine,)  yielding  in  mill  as  high  as  $75  (average  $45)  per  ton, 
with  gangue  of  quartz  and  associated  limonite,  galena,  &c.  The  country- 
rock  is  white  quartzite  and  gneiss. 

The  diagram  shows  the  workings,  with  the  exception  of  the  stopes, 
which  I  could  not  inspect,  as  no  one  was  in  the  mine  at  the  time  of  my 
visit.  Ore  was  obtained,  it  was  said,  from  the  bottom  level  of  the  main 
shaft.  The  tunnel  in  the  northeast  exposes  a  vein  having  similar  course 
and  character  as  that  in  the  shafts.  As  shown  in  the  workings  the 
Clipper  crevice  is  4  to  6  feet  wide,  and  the  pay-streak  varies  between  3 
inches  and  3  feet. 

The  Glen's  Falls,  supposed  to  be  an  extension  of  the  Clipper,  to  the 
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northeast  beyond  a  small  gulch,  has  a  shaft  48  feet  deep,  and  a  level 
from  the  gulch  west  of  the  shaft,  125  feet  long.  Good  ore,  yielding  as 
high  as  $100  per  ton,  has  been  found  in  pockets. 


^ 1 


profile  of  the  qpcnings  In  the  Clrpper  Miue,  Iron  Hod  District^  IMontana. 
Jiitent  of  stj^es  not  iaoMii.  Scale,  250  ft.  to  the  iaoTi. 

The  Pinchbeck,  northwest  of  the  Clipper  and  parallel  with  it,  has  a 
shaft  85  feet  deep,  and  a  level  of  i^erhaps  125  feet,  running  northeast 
from  the  shaft.  The  ore  is  good,  but  the  vein  is  narrow,  ranging  from 
3  inches  to  1  foot,  (in  X30ckets.)  Operations  are  said  to  have  about  paid 
expenses. 

Northeast  of  the  Pinchbeck  are  several  mines,  temporarily  or  perma- 
nently abandoued,  such  as  the  Queen  of  the  West,  (shaft  10  feet  only,) 
the  Flint-lock,  (low  grade ;  $10  per  ton  ;  vein  4  feet,)  and  the  Tolin,  or 
Saulsby  silver  mine.  The  latter  has  been  worked  with  more  energy  than 
wisdom  or  success.  Two  shafts,  100  and  125  feet  deep  respectively,  and 
a  level  between  them,  have  resulted  in  the  production  of  about  30  tons 
of  ore,  of  which  3  tons  have  been  hauled  away,  and  the  rest  remains  at 
the  abandoned  mine.    The  dumps  give  no  evidence  of  value  in  the  ore. 

The  Nugget  lode,  tbree-quarters  of  a  mile  west  of  the  Clipper,  strikes 
north  73°  east  and  dips  55^  northwest.  The  vein  is  oi)ened  by  two  levels, 
the  upper  one  about  50  feet  under  the  summit  of  the  hill,  and  125  feet 
long,  and  the  other  300  feet  long,  130  feet  below  the  summit.  By  rea- 
son of  the  slope  of  the  hill,  the  lower  level  is  not  far  bej'ond  the  upper 
at  its  remote  end,  though  so  much  longer.  A  shaft  50  feet  deep,  begin- 
ning on  the  hill-side  below  the  mouth  of  the  upper  level,  connects  with 
the  lower.  The  vein  varies  in  width  from  a  seam  to  4  or  5  feet ;  in  the 
upper  levels  from  2  to  4  feet  ,•  general  average  in  the  reserves  about  2^ 
feet.  The  ground  opened  and  not  yet  stoped  contains  about  450  tons ; 
the  ore  is  ferruginous  quartz,  carrying  free  gold  .760  fine,  and  easily 
worked  in  mill,  with  a  reported  average  yield  of  $30  per  ton. 

The  Morning  Star  and  the  Bedford  are  two  promising  lodes,  carrying 
ferruginous  quartz  with  free  gold.  A  small  lot  of  the  ore  was  under  treat- 
ment at  the  time  of  my  visit,  in  a  new  6-stamp  mill  of  Trii)p  &  Ainslee, 
erected  in  the  open  air  by  the  side  of  the  road  and  on  the  river-bank, 
between  Iron-Eod  and  Silver  Star,  about  two  miles  from  the  latter  place. 
This  mill  was  built  at  Saint  Louis,  and  is  run  by  water-power.  The 
stamps  weigh  550  pounds,  and  drop  8  inches  24  to  48  times  per  minute, 
according  to  the  sui^ply  of  water.  Capacity  4  tons  daily ;  efficiency 
probably  about  1.25  tons  daily  per  horse-power  developed.  The  amal- 
gamation was  performed  chiefly  in  the  battery,  where  a  large  surface  of 
copper-plate  was  exposed ;  the  tailings  were  run  directly  into  the  Jef- 
ferson Kiver.  The  worst  feature  in  the  construction  of  the  mill  is  the 
fact  that  the  tappets  are  driven  tight  on  tapering  stamp-stems,  so 
that  their  position  cannot  be  changed,  either  to  alter  the  drop  or  to 
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maiutaiu  the  average  drop  when  the  wear  of  shoes  and  dies  would  in- 
crease it  too  much.  The  mill  was  exi^ected  to  take  ]!?[ugget  ore  on  a 
custom  contract,  at  $6  per  ton  for  workiug. 

Silver  Star  district. — The  Morning  Star  and  Bedford  lodes  above 
alluded  to  are  properly  situated  in  Silver  Star  district,  which  borders 
the  Iron-Eod  districton  the  north.  The  mountain  range  continues  north- 
ward along  the  west  side  of  the  Jefferson  Valley,  and  several  other 
districts  between  Silver  Star  and  Helena  have 
been  more  or  less  developed.  It  seems  to  be 
a  prevaling  characteristic  that  the  higher  parts 
of  the  hills  contain  gold-bearing  veins,  in  gran- 
ite, gneiss,  &c.,  while  below,  aloug  the  foot  of 
the  hills,  limestone  crops  out,  with  silver- bear- 
ing deposits.  The  extent  of  the  argentiferous 
deposits  of  our  Western  States  and  Territories 
in  limestone  has  been  already  demonstrated 
to  be  very  great.  I  need  only  allude  to  the 
mines  of  Utah,  and  to  White  Pine  and  Eureka 
in  Nevada,  to  show  that  the  productiveness  of 
such  deposits  has  been  unsurpassed,  except 
by  the  Comstock  lode,  in  our  history ;  and  I 
am  convinced  that  similar  developments  will 
be  made  in  the  limestones  of  Montana.  Hith- 
erto, however,  these  silver  mines,  particularly  ?-'| 
where  they  carried  galena,  have  been  but  lit- 
tle worked.    Possibly  the  town  of  Silver  Star 
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got  its  name  from  one  of  these  discoveries.   At 
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l^resent  it  derives  its  supi^ort  and  its  fame  from 
a  gold  mine,  the  celebrated  Green  Cami^bell. 

This  mine  is  two  and  a  half  miles  west  of  the 
town.  The  vein  courses  north  85°  east  and 
dips  42°  south.  The  country-rock  is  gneiss, 
changing  in  places  to  an  indurated  slate,  or 
"  bastard  trap,"  as  the  miners  call  it.  A  bed 
of  limestone  is  seen  a  quarter  of  a  mile  below 
in  the  caiion,  which  must  underlie,  not  very 
deeply,  the  gneiss ;  but  the  vein  seems  no- 
where to  touch  the  limestone,  and  is  probably 
in  the  main  conformable  to  the  dip  and  course 
of  the  country.  The  ore  and  the  walls  are 
much  decomposed  and  highly  ferruginous. 
The  best  ore  is  stained  with  copper.  Much 
heavy  timber  is  required  in  the  mine  ;  but  the 
expense  of  extraction  is  in  all  other  respects 
extremely  light,  as  no  part  of  the  workings 
has  yet  penetrated  below  the  zone  of  decom- 
position. The  average  width  of  the  vein  in  the  whole  mine 
and  of  the  paystreak  (which  meanders  curiously  from  side 
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the  crevice,  and  is  only  to  be  distinguished,  in  the  general  reddish  and 
yellowish  mass  of  crumbling  material,  by  an  initiated  and  practiced 
eye)  about  8  feet.  The  average  yield  of  the  ore  in  mill  has  been  $17 
per  ton  ;  the  best  ore  has  yielded  $30  j)er  ton. 

As  will  be  seen  by  the  diagram,  the  mine  is  open  to  the  depth  of  120 

,feet,  where  It  is  drained  and  ventilated  by  a  long  tunnel,  which  serves 

also  for  transportation.    This  tunnel  is  o\i\y  shown  in  the  sketch  where 

it  is  on  the  vein.      Coming  from  the  southeast,  it  intersects  the  vein 

obliquely  at  X.    Between  this  point  and  the  mouth  of  the  tunnel  is  a 
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distance  of  some  800  feet ;  aiicl  outside  the  tiinnel-moutli  tliere  is  a  tres- 
tle-work for  oOO  feet  furtlier,  carrying  the  track  to  the  duuips.  This 
arrangement  secures  cheapness  of  extraction  down  to  the  tunnel-level. 
But  it  is  now  necessary  to  extend  the  workings  below  this  level,  and  it 
is  unfortunate,  in  view  of  this  fact,  that  so  long  an  adit  was  constructed 
so  near  the  surface.  It  should  be  borne  in  mind,  however,  that  in  this 
soft  material  the  cost  of  drifting  is  not  nearly  what  it  would  be  in  solid 
rock  ;  and  possibly  the  tunnel  has  paid  for  itself  already.  The  availa- 
ble reserves  at  the  time  of  my  visit  were  in  the  block  R,  where  the 
crevice  was  8  feet  and  the  pay-streak  5  to  7  feet  wide — rather  less  than 
the  average.  At  A  and  B,  the  pay-streak  had  been  IG  feet !  And  gen- 
erally in  the  direction  of  the  line  YZ  the  vein  had  been  so  good,  both  in 
dimensions  and  in  yield,  as  to  lead  to  the  belief  that  this  line  is  the  axis 
of  a  body  or  chimney  of  rich  ore,  on  each  side  of  which  the  vein,  as  at 
P  and  P,  contracts  and  is  impoverished.  It  is,  therefore,  intended  to 
sink  an  incline  on  the  vein  from  a  point  in  the  tunnel-level,  75  feet 
west  of  the  main  shaft  C,  and  to  rise  vertically  from  the  same  point  to 
the  surface.  Through  this  incline  the  deeper  levels  will  be  operated, 
the  tunnel  being  still  used  to  a  great  extent,  though  the  new  vertical 
shaft  will  serve  as  an  upcast  and  man-way,  and  in  the  transmission  of 
power,  if  for  no  other  purposes.     Its  cost  -will  be  small. 

The  ore  is  hauled  by  teams  down  a  well-graded  road,  constructed 
by  the  company,  two  and  one-half  miles  to  Silver  Star,  where  it  is 
treated  in  the  Green  Campbell  steam  stamp-mill.  This  mill  has  ten 
stamps  of  G50  pounds,  dropping  7|  to  8i  inches,  65  to  75  times 
per  minute.  Capacity,  17  to  20  tons  daily,  the  latter  of  very  soft 
material.  Efficiency,  according  to  the  average  lift  and  speed,  1.84  tons 
(for  soft  material,  2.17  tons)  daily  per  horse-power  developed.  This  is 
high  efficiency,  (1.50. tons  being  very  good;)  but  in  fact  all  the  rock  here 
treated  is  more  or  less  decomposed.  The  mill  is,  indeed,  however,  an 
excellently  constructed  one,  as  is  shown  by  the  fact  that  at  the  time  of 
my  visit  (July  30,  1871)  it  had  run  steadily  for  thirteen  months  almost 
without  repairs.  Besides  the  stamping-machinery  there  are  four  Horn's 
pans,  not  now  in  use.  Amalgamation  is  effected  by  means  of  plates  and 
loose  mercury  in  the  battery,  and  copper-plated  aprons  in  front,  with 
one  plated  sluice-box  for  the  escaping  pulp,  and  one  or  two  settlers. 
Most  of  the  gold  is  caught  in  battery  and  on  the  aprons.  The  average 
yield,  as  already  stated,  has  been  $17  per  ton.  Mr.  Thomas  J.  Johns, 
the  superintendent  of  the  company,  deserves  great  credit  for  the  intel- 
ligence and  prudence  with  which  its  affairs  have  been  conducted. 

In  Little  Prickly  Pear  a  few  companies  have  been  at  work  during  the 
year.  Most  of  the  work  was  done  below  what  was  once  the  town  on 
the  bars  in  Trinity  Gulch.  From  seventy-five  to  one  hundred  miners 
have  worked  on  Sdver  Creek  and  bars.  The  bar  above  Silver  City  has 
especially  paid  well,  and  there  seems  to  be  on  the  whole  no  falling  off" 
in  yield.     There  is  plenty  of  ground  yet  for  years  to  come. 

The  Big  Prickly  Pear  mines  are  now  worked  and  owned  entirely  by 
Chinamen,  and  Montana  City  contains  but  half  a  dozen  w^hites.  The 
main  creek  was  expected  to  be  prospected  with  a  drain,  below  town,  in  the 
fall,  and,  as  Chinamen  are  making  good  pay  in  the  creek  two  miles 
above,  hopes  were  entertained  that  it  would  also  prove  good  below, 
and  that  Montana  City  w^ould  again  be  populated  by  a  considerable 
number  of  whites.  A  Mr.  Hall  has  several  bars  of  tin,  weighing  a 
couple  of  pounds  each,  reduced  by  himself  from  ore  picked  from  the 
gravel,  at  the  adjacent  bar.    This  ore  is  very  pure,  and  similar  to  the 
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float-tin  found  in  Dnrango,  Mexico.  Some  prospecting  has  been  done 
for  the  ledge  that  this  ore  is  evidently  derived  from,  but  so  far  without 
success. 

The  Jeiierson  Silver  mines  have  been  worked  to  a  very  small  extent 
during  the  year,  although  they  carry  ores  of  fair  value.  The  principal 
difticulty  heretofore  has  been  to  reduce  the  ores  successfully  on  the 
spot.  Smelting  has  been  tried  because  the  ores  contain  much  galena, 
but  they  are,  at  the  same  time,  too  quartzose  to  work  well  without 
large  quantities  of  fluxes,  and  the  local  small  furnaces  had  no  success. 
In  the  latter  part  of  the  year,  however,  since  the  Helena  smelting-works 
have  been  in  the  course  of  construction,  a  great  impetus  has  been  given 
to  silver  mining  in  this  region,  and  another  year  will  probably  witness 
good  results.  The  Helena  works,  which  receive  their  ores  from  dif- 
ferent parts  of  the  Territory,  will  have  no  diflQculty  in  smelting  the 
Jefferson  ores,  as  they  can  mix  the  ores  suited  to  make  a  proper  charge. 

TfmonvUle. — I  am  indebted  to  Mr.  J.  C.  Eicker  for  valuable  notes  on 
mining  operations  in  this  district,  bringing  the  history  down  to  a  much 
later  date  than  that  of  my  visit  in  July.  The  principal  mines  at  Uuion- 
ville  are  located  upon  the  Whitlatch  Union  lode,  a  description  of  which, 
with  a  diagram  of  the  underground  workings  in  18G9,  will  be  found  on 
pages  2S7-'89  of  my  report  of  1870.  With  one  or  two  exceptions  all 
these  mines  were  worked  more  or  less  during  1871,  and  with  satisfactory 
results,  oue  noteworthy  feature  being  a  decided  improvement  in  the 
value  of  the  quartz  in  depth.  I  will  here  briefly  recapitulate  the  general 
characteristics  of  the  lode,  as  given  in  a  former  report.  It  strikes  about 
north  85°  east,  crossing  at  right  angles  Oro  Fino  and  Grizzly  Gulches, 
the  two  forks  of  Last  Chance,  (the  gulch  upon  which  Helena  is  built.) 
The  country-rock  near  the  surfece  is  coarse  granite,  passing  at  a  depth 
of  between  100  and  200  feet  into  fine-grained  syenite.  The  vein  is  ir- 
regular and  much  disturbed  just  under  the  alluvium,  but  soon  assilmes 
a  dip  of  35°  to  40°  north  into  the  hill,  which  it  retains  to  a  depth  of  250 
feet.  Below  this  level  it  runs  over  100  feet  horizontally,  and  in  some 
places  even  rises  at  an  angle  of  5°  to  20°.  It  varies  in  width  from  1 
to  20  feet,  (averaging  perhaps  6  feet,)  carrying  in  the  upper  levels  chiefly 
white  quartz  with  an  occasional  greenish  tint,  and  a  very  small  per- 
centage of  iron  sulphurets;  in  the  lower  levels  a  more  bluish  quartz 
with  a  rapidly  increasing  proportion  of  sulphurets.  Euns  upon  select 
Ore  have  yielded  as  high  as  $G5  to  $80  gold  per  ton  ;  but  the  general 
average  has  been  from  $15  to  $25.  It  is  the  uniform  distribution  of 
gold  throughout  the  vein,  the  consequent  steady  value  of  the  quartz, 
extracted,  and  the  small  amount  of  dead  work  required,  that  have  placed 
this  vein  at  the  head  of  the  profitably  productive  quartz  mines  in  the 
Territory.  It  is  unfortunate  that  so  valuable  a  piece  of  mining-ground 
is  divided  into  so  many  claims.  A  consolidation  of  proprietary  interests 
long  ago  would  have  done  away  with  many  items  of  expense  and  secured 
the  continuous  working  of  all  the  claims,  many  of  which  have  been 
forced,  by  trouble  from  water,  lack  of  capital  for  necessary  machinery, 
or  dead  work,  &c.,  to  lie  idle  for  considerable  periods. 

The  Hendrie  mine,  comprising  the  Discovery  claim  No.  1,  and  half  of 
I^To.  2  east,  was  worked  with  tiiir  success  during  the  first  part  of  1871. 
The  Discovery  incline  was  extended  about  80  feet,  and  now  reaches 
nearly  500  feet  in  depth.  Steam  hoisting-works  were  erected,  and  up- 
wards of  2,000  tons  of  ore  were  extracted  and  reduced,  yielding  from  $17 
to  $22  per  ton.  In  the  lowest  level  on  the  Discovery  claim  the  ledge  is 
2^  to  0  feet  wide,  carrying  white  quartz,  with  occasional  greenish  tint, 
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and  gold,  free  from  base  metals,  or  nearly  so.  "Work  was  suspended  in 
May,  i)robably  on  account  of  the  trouble  from  the  water,  tlie  means  of 
removing-  which  are  inadequate.  There  is  now  about  75  feet  of  water  in 
the  incline. 

The  IXL  mine  (called  the  Eicker  in  former  reports)  commenced  in 
January  with  the  work  of  opening  ground,  and  preparing  to  put  on  a  large 
force  of  men  in  the  fall  and  winter.  The  incline  was  sunk  over  100  feet 
during  the  year,  and  is  now  more  than  500  feet  deep.  From  the  400-foot 
level  it  maintains  a  pitch  of  about  45°  to  the  bottom.  At  30  feet  from 
the  bottom  a  level  was  run  125  feet  west,  and  the  vein  was  stoped  up- 
wards to  the  400-foot  level.  About  40  feet  is  the  present  height  of  the 
stope.  The  breast  exposes  a  body  of  very  valuable  ore — the  richest  on 
the  hill.  The  vein  varies  in  this  mine  from  4  to  6  feet  in  width,  the 
walls  being  of  fine-grained  syenite,  very  hard  and  flinty.  The  ore  re- 
tains all  the  characteristics  of  the  Union  lode,  white  quartz,  with  occa- 
sional green  stains,  and  the  gold  free  and  coarse.  The  water  is  hoisted 
irom  the  mine  by  steam-power,  with  a  sheet-iron  tank  or  car,  containing 
about  125  gallons.  The  amount  of  water  hoisted  in  twenty-four  hours  is 
about  800  gallons,  which  keeps  the  lowest  level  dry.  At  the  time  of  my 
visit  the  production  was  about  400  tons  of  ore  per  mouth  ',  the  amount 
extracted  during  1871  is  reported  as  upwards  of  4,000  tons,  which  has 
yielded,  according  to  Mr.  Eicker,  "full  one-third  more  per  ton  than  any 
previous  run  made  from  this  mine."  I  infer  that  it  yielded  $25  to  $30. 
A  level  has  been  run  30  feet  east  from  the  bottom  of  the  incline,  which 
exposes  a  large  seam,  3  to  5  feet  wide,  of  simiUir  character  to  the  ore 
in  the  western  stope.  The  mine  is  comparatively  well  oft'  as  regards  re- 
serves ;  none  of  the  Whitlatch  Union  mines  can  be  said  to  be  models  in 
this  respect,  one  reason  being  that,  on  account  of  the  shortness  (hori- 
zontally) of  their  claims,  each  added  section  opened  in  depth  represents 
less  ground  made  accessible  than  it  ought  to.  In  other  words,  there  are 
more  inclines  on  the  vein  than  mining  requires,  either  for  exploring, 
ventilating,  puminng,  or  hoisting.  This  is  a  result  of  the  divided  owner- 
ship. 

The  National  Mining  and  Exploring  Company  ownS' claim  IsTo.  2  west, 
amounting,  by  the  last  settlement  of  boundaries,  to  233  feet  on  the  vein. 
The  incline,  located  about  20  feet  from  the  western  line  of  the  claim,  is 
down  550  feet.  Three  levels  have  been  run  east,  each  from  125  to  150 
feet  long,  and  mill-rock  of  good  quality  has  been  extracted  from  the 
stopes,  i)robab]y  ranging  between  $20  and  $25  per  ton.  The  company's 
mill  reduced  in  1871  upward  of  4,000  tons.  There  is  a  good  vein,  3  to  9 
feet  wide,  exposed  in  the  lowest  level,  (about  500  feet  down.)  ISio  work 
was  done  for  the  last  two  months  of  the  3'ear,  except  running  the  pump 
which  drains  the  next  claim  west,  and  partially  the  IXL  mine  on  the 
east.  This  is  an  8-inch  j^lunger  to  400  feet,  and  a  lift  from  the  bottom 
of  the  incline  to  that  point.  It  is  run  ten  hours  out  of  twenty-four.  The 
mine  has  good  steam  hoisting- works.  The  peculiar  variations  of  the  vein 
in  dip  are  shown  in  this  and  the  Columbia  mine,  adjoining.  For  the  first 
250  feet  it  dips  about  36°  north,  and  then  changes  to  18°  north.  The 
dip  in  the  Columbia  is  given  below. 

The  National  Company's  Mill  has  20  stamps'  weight,  estimated,  760 
pounds;  drop,  estimated,  10  inches;  rate,  70  j)er  minute;  capacity, 
about  17  tons  per  twenty -four  hours  j  efficiency,  O.G  tons  daily,  per  horse- 
power developed  by  the  stamps. 

The  Columbia  Company  owns  the  next  claim,  No.  3  west.    The  incline  • 
is  down  G30  feet,  though  the  vertical  depth  is  not  so  gireat  as  that  of  the 
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j^ational  incline,  because  the  dip  of  the  ledge  is  remarkably  different. 
For  300  feet  from  the  surface  it  is  about  32°  north  ;  then,  for  150  feet, 
it  pitches  only  5°  or  0°,  and  finally  assumes  a  dip  of  29°,  which  is  main- 
tained to  the  bottom.  These  curious  variations  in  dip,  accompanied 
with  some  curving  of  the  strike  of  the  ledge,  led  to  embarrassment  in 
determining  the  boundaries  of  the  claims  underground,  since  the  usual 
method  of  surveying  at  right  angles  across  the  local  strike  at  the  sur- 
face boundary,  and  continuing  the  line  down  the  local  dip  at  that  point, 
here  operated  so  as  to  cut  out  one  claim  in  depth  altogether.  The 
matter  was  settled  by  compromise,  as,  under  the  present  confused  and 
incomplete  mining  laws,  it  must  be  settled,  if  at  all. 

The  Columbia  mine  has  been  in  constant  operation  during  the  year, 
and  over  7,000  tons  of  ore  have  been  extracted  and  reduced  at  the  com- 
pany's mill.  In  the  lower  levels  the  vein  sometimes  attains  a  width  of 
10  or  12  feet,  and  the  ore  is  very  rich  for  this  locality,  yielding  from  827 
to  832  jier  ton.  The  steam  hoisting-works  are  handsome  and  substan- 
tial ;  in  fact,  the  machinery  of  the  mine  and  mill  of  this  company  is  con- 
sidered the  best  in  Montana. 

The  Columbia  Mill  contains  thirty  stamps  in  G  batteries;  weight,  GOO 
pounds;  drop,  7  to  8  inches;  rate,  78  per  minute;  capacity,  37.5  tons 
per  twenty-four  hours ;  efficiency,  1.24  tons  per  horse-power  developed 
by  the  stamps.  Amalgamation  is  effected  in  battery  and  upon  outside 
plates.  Twenty  of  the  stamps  are  provided  with  Hungerford  concen- 
trators, one  to  each  battery  ;  and  there  are  two  large  Wheeler  pans  for 
sulphurets.  The  tailings  are  exposed  in  the  yard  for  one  winter,  and 
then  charged  again  into  the  batteries  with  the  ore.  It  is  found  that  a 
considerable  amount  of  tailings  can  be  run  through  in  this  way  without 
affecting  the  capacity  of  the  mill  for  fresh  ore,  which  seems  to  indicate 
an  ample  discharge.  The  screens  are  Eussia  slit,  (not  punched  with 
round  holes.) 

The  Owyhee  claim,  on  the  Parkinson  lode,  a  western  continuation  of 
the  Union  fissure,  is  now  owned  by  the  National  Company  above  men- 
tioned. It  comprises  3G0  feet  in  length,  and  is  supposed  to  be  very  rich. 
An  incline  commenced  in  the  early  autumn  was  180  feet  deep  in  Decem- 
ber, and  was  expected  to  strike  the  vein  and  pay-ore  at  250  feet,  when 
it  was  intended  to  erect  steam  hoisting-machinery  and  a  40-stamp  mill, 
with  all  the  modern  improvements.  Substantial  buildings  are  already 
at  the  mine. 

The  Parkinson  claim,  adjoining  this  on  the  west,  and  owned  by  Messrs. 
Whitlatch,  McClure  &  Argyle,  has  been  but  little  worked  during  the 
year,  probably  on  account  of  a  prospective  sale,  for  which  Mr.  Whit- 
latch has  been  negotiating  in  England,  it  is  said,  with  John  Taylor  & 
Sons.  One  run  of  ore,  made  ia  the  fall,  yielded  $25  per  ton.  The  mine 
is  regarded  as  a  very  good  one,  and  I  presume  active  operations  were 
resumed  in  January. 

The  Park  lode  is  about  half  a  mile  further  west,  and  is  either  the  same 
or  a  parallel  fissure.  South  and  east  of  the  Park  lode  is  the  Evelyn, 
owned  by  Messrs.  Cartright  &  Harvey.  This  mine  was  discovered  more 
than  a  year  ago,  and  has  been  considerably  worked  in  a  somewhat  irreg- 
ular way.  The  vein  varies  in  width  from  1^  to  J6  feet,  strikes  aj)par- 
ently  northwesterly,  and  dips  35^  northeast.  "  Upwards  of  5,000  tons  of 
ore  have  been  extracted  and  worked  in  the  Diamond  City  Mill  (ten 
stami^s)  in  Grizzly  Gulch,  yielding  from  $15  to  $22  per  ton.  As  no  blast- 
ing is  required,  the  cost  of  extraction  has  so  far  been  very  low.  It  is  re- 
ported as  not  exceeding  $1.50  per  ton. 
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Collecting  the  foregoing  statements  as  to  tlie  Unionville  district,  we 
may  estimate  its  production  during  1871  as  follows  : 

Mine.  Tons.       Estimated  yield. 

Hendrie 2,000  $40,000 

IXL 4,000  100,000 

National 4,000  80,000 

Colnmbica 7,000  200,000 

Evelyn 5,000  80,000 

Owyhee,  Parkinson,  and  other  veins 800  20,000 

Total  product 22, 800  520,  000 


Last  Chance  OidcJi. — The  workings  in  this  gulch,  half  a  mile  below 
Helena,  on  the  so-called  ancient  or  red-gravel  channel,  were  mentioned 
at  length  in  my  report  of  1870,  (p.  283.)  To  that  account  I  will  add  but 
a  few  remarks,  based  on  later  personal  observation.  This  red  gravel, 
which  is  found  underlying  the  cement  or  false  bed-rock  of  the  gulch,  is 
supposed  to  be  an  older  gulch,  running  east  and  west,  or  nearly  at 
rigbt  angles  across  Last  Chance.  It  is  35  to  45  feet  in  thickness,  and 
extends  800  feet  along  Last  Chance  Gulch.  The  theory  that  it  is  a  pot- 
hole or  basin  in  the  bottom  of  that  gulch,  filled  with  auriferous  material 
while  the  stream  flowed  over  it,  is  disproved,  first,  by  the  color  of  the 
gravel,  which  is  red  granite,  with  large  boulders,  while  that  of  the 
overlying  channel  is  gray  limestone ;  secondly,  by  the  abundance  of 
water,  invariably  struck  by  sinking  the  red  gravel,  which  indicates  that 
it  is,  itself,  a  water-course ;  thirdly,  by  the  tracing  of  the  red  gravel  by 
shafts  west  of  the  present  gulch.  Ttie  long  drain-tunnel,  intended  to 
strike  the  extension  of  this  deposit,  is  proceeding  slowly,  for  lack  of 
capital.  The  most  westerly  shaft  which  has  struck  the  red  gravel,  to 
my  knowledge,  is  that  of  Colonel  Keeler,  two  miles  from  the  gulch.  Mean- 
while the  800  feet  width  of  the  claims  in  Last  Chance  (which,  it  should 
be  remembered,  are  located,  as  upon  that  gulch,  without  reference  to 
any  theory  of  a  cross-channel)  has  been  rapidly  exploited.  The  present 
owners  of  the  upper  claim  (200  feet)  are  Taylor,  Eumsey  &  Co.;  of  the 
second,  Mr.  Williams  ,•  while  the  two  lower  claims  were  purchased  last 
summer  by  a  Chinese  Company,  whose  rights,  it  appears  to  me,  under 
present  territorial  laws,  must  be  held  by  precarious  tenure.  The  legis- 
lature of  Montana  is  reported  to  have  passed  a  bill  prohibiting  aliens 
from  acquiring  or  maintaining  any  titles.  Whether  this  sort  of  law  is 
constitutional  or  not,  it  is  certainly  destructive  of  the  interests  of  the 
community,  as  may  be  shown  in  numerous  instances  where  the  Chinese 
have  x>urchased,  for  ca«h,  claims  which  white  men  could  no  longer  af- 
ford to  work,  and  have  proceeded  to  make  them  productive,  at  a  smaller 
profit  to  themselves  than  to  the  Territory.  Besides  being  bad  polic^^, 
this  course  toward  the  Chinese  is  rank  dishonesty.  The  men  who  are 
glad  enough  to  sell  their  old  and  worn-out  diggings  to  these  patient  and 
frugal  strangers  join  in  the  cry  that  the  Chinese  will  overrun  the  land, 
and  propose  to  eject  them  from  the  property  they  have  paid  for.  It 
seems  to  me  there  is  no  harm  to  society  in  that  kind  of  usurpation  of 
soil  which  consists  in  buying  it  and  paying  for  it ;  and,  at  all  events, 
those  who,  by  virtue  of  laws  of  their  own  manufacture,  excluding  for- 
eigners from  rights  of  original  location,  get  the  land  in  the  beginning 
for  nothing,  and  then,  after  having  skimmed  it  of  its  richest  treasure,  sell 
it  at  their  own  price,  and  pocket  the  money  of  the  purchaser,  are  no 
better  than  highway  robbers,  if  they  conspire  thereafter  against  the 
title  they  have  transferred. 

I  must  candidly  say,  however,  that  while  the  legislation  of  Montana 
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is  outrageous,  and  there  is  a  great  deal  of  silly  and  wicked  talk  of  the 
same  tone  among  certain  classes  of  the  population,  I  have  heard  of  only 
two  or  three  cases  of  actually  perpetrated  injustice.  Practically  the 
Chinese  have  not  been  persecuted  with  violence,  nor  directly  robbed,  ex- 
cept in  a  few  instances.  But  there  is  certainly  danger,  under  the  recent 
law  I  have  mentioned,  that  they  will  suffer  serious  wrongs.  It  is  indeed 
a  ludicrous  illustration  of  human  stupidity— a  Territory  full  of  whites, 
every  man  of  Avhom  owns  mining  ground  which  he  is  anxious  to  sell,  de- 
liberately destroying  their  own  market  by  excluding  all  the  purchasers  , 
of  second-class  ground.  In  every  enlightened  community  the  producer 
takes  pains  to  find  consumers  for  his  refuse  and  otherwise  worthless 
material ;  in  Montana  three  thousand  men,  whose  ambition  is  to  save 
money  and  buy  cast-off  claims — the  refuse  of  wasteful  white  mining- 
are  considered  as  interlopers,  and  kicked  out  of  doors.  One  thought  is 
calculated,  however,  to  provoke  anger  rather  than  laughter,  namely, 
that  the  ignorant  and  narrow-minded  authors  of  this  folly  themselves 
have  no  rights  to  the  mines  except  such  as  the  United  States  has  gen- 
erously granted  them,  in  consideration  of  the  benefit  to  the  whole  coun- 
try from  the  proper  development  of  its  resources.  They  are  wasting 
the  bounty  of  the  people,  and  attempting  to  exclude  from  its  benefits 
those  who  would  economically  utilize  what  they  squander. 

To  return  to  the  claims  in  Last  Chance  Gulch.  The  red  gravel  in 
Thompson's  claim  has  panned,  from  the  best  layer  or  streak,  as  high  as 
50  cents  to  $1  per  pan.  In  the  Williams  claim  20  cents  is  high.  A  great 
deal  of  stuff'  in  both  claims  has  much  less  value,  as  the  material  is  spot- 
ted and  streaked  with  strata  of  varying  value.  But  the  work  woukl 
doubtless  continue  to  be  profitable  for  a  long  time  had  not  the  cost  of 
dead  work  been  progressively  and  enormously  increased  by  the  system 
of  extraction  adopted.  Of  course  there  would  in  any  event  be  much 
expense  involved  in  stripping  the  bed  and  pumping  out  the  water.  But 
all  this  has  been,  I  think,  more  than  doubled  by  the  lack  of  forethought 
in  the  disposition  of  tailings  and  boulders,  which  have  been  heaped 
mountain-high  on  the  top  of  ground  which  was  afterward  to  be  worked. 
Hence  the  removal  of  thousands  of  tons  of  this  waste  material  has  be- 
come necessary,  sometimes  twice  over;  and  there  is  a  considerable 
amount  of  ground  (as,  for  instance,  the  east  side  of  the  Williams  claim) 
which  might  be  profitably  worked  but  for  the  vast  heaps  piled  upon  it, 
and  which  will  perhaps  never  be  attacked,  in  consequence  of  these  ac- 
cumulated artificial  hinderauces,  causing  extra  trouble  and  cost  beyond 
the  expected  gain.  A  description  of  the  method  of  extraction  here  pur- 
sued is  given  in  my  report  of  1870.  A  wooden  tower  is  erected  in  the 
gulch  or  on  the  bank,  and  the  gravel  is  hoisted  by  steam  upon  inclined 
planes  to  the  top  of  it,  then  dumped  into  the  sluice-boxes  and  washed 
over  the  riffles.  The  inclined  planes  radiate  to  different  parts  of  the 
claim,  and  canbeeasily  moved,  to  suit  the  convenience  of  working,  with- 
out disturbance  to  the*^  hoisting-machinery  in  the  tower.  The  dump  of 
boulders,  strippings,  (overlying  cement,  sand,  &c.,)  and  tailings  (gravel 
from  the  sluices)  accumulates  around  the  tower,  causing  the  permanent 
evil  already  alluded  to. 

For  an  enumeration  and  description  of  other  gulches  in  Lewis  and 
Clarke  County  I  refer  to  my  former  reports,  the  statements  of  which  I 
do  not  wish  to  repeat,  while*^  at  the  same  time  I  have  not  heard  of  new 
or  remarkable  developments  in  the  county  during  the  year  past. 

Cedar  Plains  or  Badershurgli  district.— Thifi  is  one  of  the  most  active 
and  promising  gold-quartz  mining  districts  in  Montana.  The  impor- 
tance of  its  placer  mines  (gulch  and  hill  diggings)  has  never  been  very 
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p^reat,  tliongl»  a  limited  uuniber  of  men  still  find  profitable  occupation 
in  that  business  within  the  district.  Eadersburgli  is  situated  fifty-five 
miles  from  Helena,  on  the  road  to  Bozeman.  The  mines  are  in  the  hills 
west  of  the  town,  in  what  used  to  be  called  Cednr  Plains  district.  The 
principal  discoveries  were  made  as  long  ago  as  1860,  and  the  veins  have 
been  developed  mostly  without  capital — a  circumstance  which  is  highly 
creditable  to  the  energy  and  perseverance  of  the  owners.  It  would 
scarcely  have  been  practicable,  but  for  the  decomposed  nature  of  the 
vein-material  above  the  drainage  line,  and  the  freedom  with  which  it 
can  be  amalgamated  in  mill. 

The  successful  operations  of  quartz  mining  have  doubled  the  popula- 
tion of  the  district  within  the  year.  The  inhabitants  now  number  six 
hundred,  about  one  hundred  and  fifty  of  whom  reside  at  Keatingvilie, 
a  camp  near  the  mines,  which  dates  its  existence  from  the  spring  of 
1871. 


>lJ.ioo^(r. 


liofile  of  the  KTeating  Mine,  HadersTjirrg,  jMontaua, 

Scale,  250  ft.  to  tlie  inci];. 


The  Keating  lode  is  perhaps  the  most  celebrated.  The  above  diagram 
sufficiently  shows  the  workings.  The  course  is  north  1(P  west,  except 
for  125  feet,  beginning  75  feet  north  of  the  whim-shaft,  during  which  it 
courses  north  GO^  west ;  but  at  200  feet  from  the  shaft  resumes  its  usual 
strike.  The  dip  varies  from  60'^  west  to  vertical.  The  average  width 
of  the  vein  where  it  is  worked  is  20  inches.  At  C  a  branch  of  ore 
shoots  off  to  the  southeast  and  east,  which  has  been  supposed  to  be  the 
left-hand  lode  mentioned  below.  At  G  G  the  vein  is  good,  at  P  P  it 
is  pinched.  The  yield  of  the  ore  is  reported  at  820  per  ton.  This  lode 
was  discovered,  in  18GG,  by  John  Keating  and  David  Blacker,  its  pres- 
ent owners,  and  worked  with  arrastras  till  the  spring  of  1870,  when  the 
Postlewait  Mill  was  purchased,  and  has  been  running  with  fifteen 
stamps  almost  constantly  since  June  of  that  year.  The  stamps  weigh 
about  GSO  pounds,  and  drop  8  inches  GO  times  per  minute.     Capacity 

20  tons  per  day ;  efficiency,  egoxexeoxi"^-"-  "^  ^^^^  daily  per  horse-power 
developed.  This  high  efficiency  is  due  to  the  softness  of  the  quartz. 
The  mill  has  a  low  battery,  with  amalgamated  plates  inside  and  out, 
and  one  arrastra  for  the  tailings  from  the  settler.  It  is  run  by  steam, 
and  was  built  in  Burlington,  Iowa.  The  yield  of  the  ore  may  be  roughly 
estimated  at  $20  per  ton,  and  the  production  of  the  mill  at  810,000  per 
month.  The  country-rock  of  this  mine  is  an  altered  magnesian-argilla- 
ceousrock;  the  vein  itself  is  decomposed,  quartzose-ferruginous  mat- 
ter, running  into  sulphurets  in  depth. 

Near  the  Keating  lode,  but  coursing  north  80^  west,  and  dij^piug  G5° 
south,  is  the  Left-hand,  at  one  time  supposed  to  be  a  spur  of  the  Keat- 
ing, but  now  held  as  a  separate  crossing  vein.  Its  course  cuts  the  Keat- 
ing near  the  point  C  in  the  diagram.  This  vein  had  been  opened,  at  the 
time  of  my  visit  in  August,  by  two  shafts,  respectively  30  and  35  feet 
dee]),  and  a  level  125  feet  long  between  them.    Its  average  width  was 
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20  iuclics,  widening  in  i^laces  to  3  feet.  The  ore  was  decomposed  and 
partially  indurated  iron-oxide.  The  last  rim  of  the  rock  had  yielded 
$40  per  ton. 

By  information  dated  in  December,  I  learn  that  the  lode  is  worked  to 
the  depth  of  50  feet,  and  that  the  main  shaft  is  down  130  feet,  shovfing- 
a  2-foot  vein  of  rich  ore.  The  aggregate  yield  of  the  mine  to  that  dat^ 
is  given  at  COO  tons,  and  the  average  yield  at  a  little  over  $35  per  ton, 
or  $22,000  in  all.  The  main  shaft  will  be  sunk  to  IGO  feet,  and  levels 
run  at  that  depth  for  regular  extraction.  The  work  done  hitherto, 
though  temporarily  prolitable,  has  been  scarcely  miner-like.  Two. 
shafts  within  a  hundred  feet,  two  levels  in  a  depth  of  50  feet,  and  the 
whole  A^ein  "gouged  out,"  leaving  an  empty  crevice,  is  the  appearance 
of  the  mine  in  its  first  stage.  The  great  promise  of  this  property  will 
certainly  justify  more  systematic  wt)rk.  Indeed,  operations  would 
probably  have  been  more  regular  from  the  beginning,  but  for  the  liti- 
gation which  rendered  it  desirable,  on  the  one  hand,  to  develop  the 
independent  character  of  the  vein  as  soon  as  iiossible,  and,  on  the  other 
hand,  to  get  as  much  money  out  of  it  as  possible,  while  its  title 
remained  in  doubt. 

The  average  yield  for  the  first  25  feet  in  depth  is  said  to  have  been 
821  from  one  shaft  and  835  from  the  other.  It  has  been  worked  in  the 
Sample  Mill,  a  steam  custom-mill  with  twelve  stamps,  500  pounds,  drop- 
ping 8  to  12  inches,  and  at  the  time  of  my  visit,  when  very  soft  rock 
was  being  worked,  only  31  times  per  minute.  On  hard  quartz  it  is  said 
to  run  at  CO  drops.  This  very  soft  material  was  from  the  Allen  mine, 
(see  below,)  and  the  capacity  at  the  rate  given  was  10  to  12  tons  daily, 
or  an  efQciency  of  2  tons  per  horse-power  daily.  The  Left-hand  lode  is 
said  to  keep  one  arrastra  also  running.  Messrs.  Clancy  and  Davis,  the 
owners  of  this  mine,  have  three  other  partially  developed  lodes,  the 
General  Washburn,  Don  Juan,  and  Morning  Star,  of  which  the  first 
promises  to  be  very  rich,  according  to  the  indications  of  CO  tons  of  ore 
extracted  from  a  70-foot  shaft,  which  yielded  81G  to  $22  per  ton. 

The  Don  Juan  is  said  to  have  a  2-foot  crevice  of  dark  ores  yield- 
ing $20  to  83G  per  ton.  The  Morning  Star  has  been  opened  to  the 
depth  of  40  feet,  shows  an  18-inch  crevice,  and  prospects  well.  Other 
lodes  worthy  of  mention  are  the  Pennsylvania,  discovered  September, 
1871,  2-foot  crevice,  dark  ore,  $15  to  $20  per  ton ;  the  Northeast, 
discovered  January,  1871,  crevice  2^  feet,  ore  yellow,  much  free  gold, 
$30  per  ton ;  the  Eica,  (Ferguson,  Gonu  and  Smith,)  one  foot,  decom- 
posed yellow  ore,  prospecting  well,  traceable  for  2,000  feet;  and  the 
Hidden  Treasure,  (A.  Campbell,)  2-foot  crevice,  dark  yellow  ore,  free 
gold,  820  per  ton. 

Messrs.  Keating  and  Blacker,  the  owners  of  the  Keating  lode,  pos- 
sess also  the  Ohio  and  Leviathan.  These  are  situated  near  the  Keating- 
Mill,  about  half  a  mile  up  the  gulch,  above  a  little  settlement  called 
Keatingville,  two  or  three  miles  from  Eadersburgh.  The  Ohio  courses 
north  38°  west,  and  dips  77°  southwest.  The  average  width  is  4  feet, 
in  the  bottom  of  the  shaft  5  feet,  (but  here  it  has  passed  into  sulphnrets, 
which  are  not  at  present  worked.)  The  ore  is  decomposed  and  ferru- 
ginous in  the  upper  levels,  and  carries  calc-spar  in  fine  crystals — a  circum- 
stance which  I  did  not  notice  elsewhere.  The  walls  are  white  decom- 
posed argillaceous  rock  above,  and  probably  greenstone  below.  The 
vein  crops  out  boldly  in  a  bluff  by  the  side  of  the  road  opposite  the  mill. 
It  has  been  opened  with  a  drift  from  the  road,  50  feet  northwest,  and 
beyond  this  on  the  top  of  the  hill  a  shaft  35  feet  deep,  showing  a  hand- 
some 8-foot  lode.    No  stopiug  has  been  done  at  this  point.    On  tho 
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southeast  side  of  the  road  a  shaft  is  down  180  feet,  (August,  1871,)  and 
a  drift  has  been  run  150  feet  southeast  and  40  feet  northwest,  at  the 
depth  of  75  feet,  from  which  the  vein  has  been  stoped  out  to  the  sur- 
face. The  bottom  of  the  whim-shaft  is  in  sulphurets.  So  is  the  bottom 
of  a  shaft  at  the  mouth  of  the  tunnel-drift  hrst  alhided  to.  Tliis  latter 
shaft  is  65  feet  deep,  but  its  mouth  lies  30  feet  lower  than  that  of  the 
whim-shaft.  The  Ohio  ore  has  averaged,  according  to  Mr.  Keating, 
$25  per, ton.  There  seems  to  be  still  a  good  deal  of  the  decomposed 
ore  accessible;  but,  sooner  or  later,  this  mine,  and  all  others  in  the 
Eadersburgh  district,  will  have  to  face  the  sulphurets  in  depth.  At 
l^resent,  these  are  universally  avoided.  Tliere  are  no  facilities  for 
working  them,  and  I  could  not  even  learn  that  they  had  ever  been 
assayed  or  tested  in  any  way  for  gold. 

The  Leopard  lode  has  a  1 -foot,  crevice  of  dark-brown  ore,  shown  in  a 
20-foot  shaft.  It  prospects  well.  The  Twilight  is  2  feet  wide,  yielding 
a  light  yellow  ore.  It  has  been  developed  to  the  depth  of  GO  feet,  was 
very  rich  near  the  surface,  but  is  not  now  worked. 

The  Iron-Clad  lode,  giving  its  name  to  a  small  settlement  of  a  dozen 
houses,  is  situated  in  the  foot-hills,  about  two  miles  west  of  lladers- 
burgh. 


Xav0, 


lErofile  ofWorklugs  ontke  Ironclad  Vein, Hadersbiorg,  Montana. 

Scale,  lUOii,  to  tteiiich. 


The  course  is  south  10'^  east,  and  the  dip,  taken  at  the  mouth  of  the 
whim-shaft,  about  70°  west;  below,  07°  north.  The  average  width  is  3^ 
feet.  The  country-rock  is  maguesian,  (talcose  slate!)  and  the  vein  fol- 
lows apparently  its  dip  and  course.  The  ore  is  bluisli-gray  quartz,  con- 
taining disseminated  sulphurets;  in  the  upper  levels,  ferruginous  de- 
composed quartz.  The  sulphuret  zone  in  this  vein  begins  about  40  feet 
from  the  bottom  of  the  present  workings.  Very  little  of  the  gold  in  the 
sulphurets  is  i,i*ved  in  the  mill ;  but  the  tailings  have  been  saved  for 
future  treatment.  At  the  time  of  my  visit,  a  0-stamp  water-power  mill 
at  Hot  Spring  was  at  work  on  the  IsTave  ore,  and  the  Sample  31111  has 
treated  some  of  Hallbeck's  ore.  The  larger  part  of  the  quartz  extracted 
remains  for  the  present  on  the  dumps.  The  owners  contemplate  the 
erection  of  a  new  mill  in  the  spring.  The  vein  has  been  superficially 
traced  for  3,000  feet.  The  discovery  was  made  in  18GG  by  John  Spears, 
but  the  greater  part  of  the  lode  is  held  by  other  parties,  of  which  the 
most  prominent  are:  Charles  G.  Hallbeck,  Discovery,  200  feet;  Jacob 
Nave,  No.  1  south,  1,000  feet ;  J.  F.  Allen,  No.  1  north,  20G  feet.  The 
diagram  shows  Nave's  and  Hallbeck's  workings.  At  each  of  the  two 
shafts  shown  there  is  a  horse-whim.      Water  is  raised  in  barrels, 
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amouutiug,  in  August,  on  ISTave's  claim,  to  20  barrels,  at  33  gallons,  or 
CGO  gallons  daily.    The  yield  of  the  quartz  is  $20  to  $25  per  ton. 

The  depth  of  workings  on  the  Iron-Clad,  according  to  my  latest  ad- 
vices, (December,)  was:  130  feet  in  Nave's  claim,  No.  1  south ;  180  feet, 
in  Hallbeck's  Discovery  claim ;  188  feet  in  Allen's  claim.  No.  1  ngrth 
now  owned  by  Terrill  and  Merritt ;  and  in  the  Allen  shaft  itself,  201 
feet. 

The  Mammoth,  owned  by  Cleaveland  and  Naves,  has  a  4-foot  crev- 
ice of  dark-brown  ore,  yielding  811.80  per  ton.  Depth  of  working,  30 
feet.  The  Robert  E.  Lee  has  a  shaft  GO  feet  deep ;  is  from  four  inches 
to  one  foot  wide,  and  yields  light-yellowish,  soft  ore,  milling  $40  to  $90 
per  ton. 

The  Vanderbilt,  owned  by  Kerwin  and  Baier,  is  developed  to  the 
depth  of  50  feet,  showing  a  12  to  11-inch  crevice,  with  brown  quartz, 
carrying  some  visible  free  gold.    Thirty-five  tons  milled  $15  per  ton. 
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The  Allen  lode,  about  half  a  mile  east  of  the  Iron-Clad,  was  di.scovered 
by  Mr.  J.  F.  Allen,  who  owns  800  feet  of  it.  The  diagram  shows  his 
workings  up  to  August  5,  1871.  All  these  were  accomplished  in 
two  months,  the  vein  being  remarkal)ly  soft,  and  the  walls,  especially 
the  hanging-wall,  good.  There  are  thin  clay  partings  and  no  slides 
of  rock.  Only  two  blasts  had  been  found  necessary  in  the  drifts.  The 
course  of  the  vein  is  north  28°  east,  and  the  dip  70^  northwest  for  the 
first  30  feet,  and  6d^  below.  The  width  is,  at  northeast  end  of  lower 
drift,  4  feet  8  inches;  between  air-shaft  (A)  and  whim-shaft  (W)  above 
lower  drift,  3  feet;  at  bottom  of  whim-shaft,  3  feet ;  average  width,  3 
feet.  The  whim-shaft  is  270  feet  northeast  of  the  Discovery.  The  vein 
carries  sulphurets,  no  doubt,  in  depth,  but  they  are  not  yet  reached, 
and  the  ore  resembles  that  of  the  Iron-Clad  above  the  sulphuret  zone. 
The  amount  of  quartz  extracted  up  to  August  was  300  or  400  tons.  The 
last  run  of  80  tons  in  the  Sample  Mill  yielded  $13.55  per  ton.  It  is  sup- 
posed that  the  softness  of  the  material  caused  a  loss  of  gold.  This  mine 
was  in  October  under  negotiation  for  sale  to  a  New  York  company  at 
$27,500,  cash,  for  800  feet.  The  owner  proposed  erecting  a  mill  imme- 
diately, whether  the  sale  should  be  efltected  or  not.  The  width  of  the 
ledge,  and  the  cheapness  and  ease  of  extracting  the  rock,  render  it  a 
very  promising  mine. 

The  Congress  lode  (A.  Campbell  &  Co.)  has  a  2-foot  crevice  of  dark- 
brown  ore,  assaying  $57  in  silver  and  $io  in  gold,  per  ton.  Depth  of 
workings,  33  feet.  The  John  Spear  lode,  developed  to  the  depth  of  20 
feet,  shows  a  3-foot  crevice,  carrying  much  galena,  and  assaying  $00  in 
silver  and  $11  in  gold,  per  ton.  The  Live  Yankee,  Moore  Caini>bell, 
and  a  number  of  other  iH-omising  outcrops,  have  been  but  slightly  pros- 
pected. 
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South  of  Cedar  Plains  district,  high  np  in  the  mountain-range  sepa- 
rating Crow  Creek  froniNorthBoulder,  large  quantities  of  galena  "float- 
rock"  have  been  found,  and  it  is  expected  that  rich  silver-bearing  lodes 
will  be  discovered  in  that  neighborhood  during  this  year.  Indeed,  some 
lodes  of  galena  have  already  been  found  which  assay  860  silver  per 
ton. 

The  facilities  for  the  reduction  of  ores  have  increased  with  a  rapidity 
almost  but  not  quite  equal  to  the  progress  of  extraction  in  this  district. 
The  following  mills  were  in  operation  in  December  : 

Keating  and  Blacker's,  fifteen  stamps,  steam,  cost  $20,000;  Davis 
Mill,  twelve  stamps,  steam,  cost  $12,000;  Allen's  Mill,  six  stamps., 
steam ;  How  &  Wood's  arrastra,  with  two  stamps ;  and  Xave  Brothers' 
Mill,  five  stamps  and  arrastra,  water-power.  The  combined  capacity  of 
this  machinery  is  sufficient  to  crush  5G  tons  of  quartz  every  twenty- 
four  hours.  The  product  for  the  year  1871  was  about  $200,000,  one- 
half  of  which  was  from  ores  of  the  Ohio  and  Keating  lodes,  crushed  in 
the  Keating  and  Blacker  Mill. 

The  placer  mines  of  this  district  have  yielded  well  during  the 
past  year,  and  some  new  and  very  remunerative  discoveries  have  been 
made.  Mr.  Thompson  discovered  a  lower  channel  on  Keating  Gulch 
which  yielded  $5,000  in  one  week,  with  only  five  workmen  employed, 
and  which  is  by  no  means  yet  exhausted.  The  same  channel  was  after- 
ward struck  at  a  depth  of  GO  feet,  about  1,000  feet  below  Thompson's 
claim;  and  it  is  not  improbable  that  it  may  extend  along  Keating 
Gulch  a  distance  of  two  or  three  miles,  in  which  event  this  district  will 
receive  a  new  impulse  to  its  prosperity.  In  Mountain  Gulch  a  deep 
channel  was  recently  discovered  on  Mr.  Harvey's  claim,  which  proved 
to  be  very  rich,  and  from  which  115  ounces  of  gold  were  taken  daring 
the  few  days  which  it  was  worked  before  cold  weather  put  a  stop  to 
mining  operations.  This  discovery  will  probably  lead  to  the  develop- 
ment of  a  very  extensive  gold  deposit  underlying  the  false  bed-rock 
upon  which  the  gulch  has  been  hitherto  worked.  The  yield  of  the 
placer  mines  during  the  past  season  has  been  not  less  than  $50,000. 

The  ditches,  three  in  number,  which  provide  the  water  for  the  work- 
ing of  these  placer  mines,  are  owned  by  Mr.  Quinn.  Their  combined 
length  is  about  twenty  miles,  and  the  cost  of  their  construction  was 
about  $30,000.  Water  will  be  supplied  in  future  at  such  rates  as  will 
justify  the  working  of  very  extensive  deposits  which  have  heretofore 
lain  idle. 

We  have  already  seen  that  the  yield  of  this  district,  which  is  only 
about  three  miles  square,  was,  during  the  year  1871,  $250,000.  The  in- 
dications are  that  these  figures  will  be  increased  to  $500,000  during  the 
current  year. 

Indian  Creek  disirict. — About  eight  miles  north  of  Cedar  Plains  dis- 
trict, and  situated  among  the  foot-hills  of  the  Crow  Creek  Mountains, 
is  Indian  Creek  mining  district,  supporting  the  towns  of  Saint  Louis 
and  Springville,  located  respectively  in  the  upj)er  and  lower  portions 
of  the  mines. 

The  placer  mines  of  this  section  were  discovered  in  1866,  since  which 
time  they  have  been  worked  to  only  a  moderate  extent  on  account  of 
scarcity  of  water.  Indian  Creek  is  worked  for  a  distance  of  about  four 
miles,  gives  employment,  while  water  lasts,  to  about  one  hundred  men, 
and  pays  about  $7  per  day  to  the  hand.  The  aggregate  length  of 
water-ditches  is  fifteen  miles.  The  yield  of  gold  for  the  year  1871  was  in 
the  neigliborhood  of  $50,000.  Some  rich  bars  in  this  district  have  paid 
from  $20  to  $50  per  day  to  the  hand. 
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Among  the  quartz  mines  are  the  following : 

The  Diamond  Ledge  is  13  to  15  feet  in  width,  and  is  snnk  upon  to 
the  depth  of  95  feet.  It  yields  a  decom^xtsed  reddish  quartz,  40  tons  of 
which,  worked  in  an  arrastra,  paid  810.25  per  ton.  It  has  the  appearance 
of  beii?g  a  "  chimney;"  is  owned  by  Messrs.  Lewis  &  Reece,  of  Pitts- 
burgh, Pennsylvania.  Blacksmith  Ledge,  2  to  4  feet  wide,  reddish  quartz, 
in  a  Hue  with  the  Diamond  Ledge,  and  perhaps  a  continuation  of  the 
latter;  has  a  shaft  75  feet  deep,  and  is  actively  worked  by  its 
owners,  Messrs.  Foster,  Ross  &  Co.  Jaw-Bone  Ledge,  4  to  5  feet  wide; 
well-defined  crevice,  producing  hard,  brown  quartz,  of  a  very  regular 
character,  showing  some  fine  free  gold.  Fifty  tons  in  an  arrastra  yielded 
$15  to  $33  per  ton.  Combined  leugth  of  shafts  and  levels,  250  feet.  Has 
been  worked  to  a  depth  of  60  feet.  Its  owners,  Messrs.  Kerwiu,  Paschley 
&  Baier,  contemplate  the  erection  of  a  small  mill  at  an  early  day.  A 
number  of  other  ledges  in  this  district  prospect  well,  but  are  unde- 
veloped. Both  this  district  and  that  of  Cedar  Plains  are  very  advan- 
tageously situated  on  the  main  stage-road  between  Helena  and  Boze- 
man,  and  on  the  borders  of  one  of  the  most  productive  agricultural 
sections  of  Montana.  Their  supplies  of  merchandise  can  be  obtained 
from  Helena  in  from  one  to  two  days,  while  the  products  of  the  farm 
are  abundant  in  the  immedi'afe^  neighborhood. 
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CHAPTER  V. 

UTAH. 

Diiriug'  the  past  year  the  mining  resources  of  this  Territory  have  been 
rapidly  brought  before  the  public,  and  the  influx  of  prospectors,  miners, 
and  speculators  has  been  very  great.  Capital,  too,  has,  in  many 
instances,  found  its  way  into  mining  and  smelting  works;  bat,  ou  the 
whole,  it  may  be  asserted  that  few  mining  regions  have  in  so  short  a 
time  acquired  an  importance  like  that  of  Utah  with  the  aid  of  so  little 
ca])ital. 

There  is  perhaps  not  so  much  excitement  in  Utah  as  there  has  been 
in  many  new  mining  districts  on  far  less  foundation ;  the  cause  being 
that  there  is  little  opportunity  for  persons  without  capital  to  engage  in 
large  and  profitable  enterprises.  But  the. owners  of  claims  hold  them 
at  enormous  figures,  a  sure  indication  that  the  thing  is  overdone,  what- 
ever may  be  the  actual  basis. 

Many  new  districts  have  been  organized  and  prospected  within  the 
past  year,  and  some  of  them  are  regularly  shipping  ore.  A  few  mines, 
and  among  these  especially  the  celebrated  "Emma,"  have,  thus  far, 
furnished  the  principal  basis  of  actual  business,  as  well  as  the  stimulus 
for  sanguine  operations.  The  advantages  of  this  Territory  as  a  mining 
field,  under  existing  circumstances,  it  is  true,  are  inviting. 

First  among  the  advantages  of  the  situation  must  be  reckoned  the 
presence  of  a  large  agricultural  population  in  the  Territory.  Utah  will 
not  have  to  import  food  to  supply  its  mining  population ;  and  this  se- 
cures reasonable  i^rices  of  supi)lies  and  abundance  of  labor.  The  stories 
told  about  the  cheapness  of  mining  labor  in  Utah  are,  howcer,  exag- 
gerated. The  Mormons  take  from  one  another  very  low  wages.  The 
standard  is  annually  fixed,  I  am  informed,  by  the  church  authorities ; 
and  I  believe  it  was  this  year  $1.50  per  day.  But  they  take  all  they  can 
get  from  Gentile  employers,  and,  moreo\er,  few  of  them  will  work  as 
miners  ;  so  the  wages  of  this  class  of  labor  are  $2.50  to  $3.50  per  day, 
even  in  the  districts  nearest  to  Salt  Lake  City.  The  prices  paid  for 
hauling  ore,  on  the  other  hand,  are  very  reasonable,  considering  the  dis- 
tances.   Most  of  the  teamsters  are  Mormons. 

Another  advantage  is  the  facility  of  railway  transportation  for  ore 
and  base  bullion  from  Salt  Lake  to  the  East  and  West.  In  this  respect 
it  is  true  the  miners  and  smelters  are  dependent  upon  the  railway  com- 
panies. During  the  summer  all  shipments  of  ore  were  paralyzed  by  a 
new  and  enhanced  schedule  of  freights.  Only  the  Emma  Company, 
which  had  a  contract  with  the  railway,  at  low  rates,  (running  till  Sep- 
tember, I  believe,)  was  able  to  go  on.  The  rates  were  subseqneutly  re- 
duced, though  not  to  the  former  iioint.  They  were  then  $18  per  ton  for 
ore  and  $20  for  bullion,  from  Salt  Lake  to  Omaha.  But  aside  from  these 
fluctuations,  it  is  evident  that  without  the  railroads  the  mines  of  Utah 
would  not  have  been  successfully  developed.  Even  for  those  ores  which 
are  smelted  in  the  Territory  most  of  the  charcoal  is  bronght  by  rail  from 
Truckee,  in  the  Sierra  Nevada,  (though  a  considerable  amount  is  burned 
in  the  Wasatch  Mountains,  and  in  piiion  districts  further  south.)  The 
Truckee  charcoal  can  be  had  in  large  quantities  at  25  cents  per  bushel ; 
the  Utah  charcoal  costs  22  to  30  cents,  but  is  frequently  inferior  iji  qual- 
ity, while  the  supply  is  precarious.    This  price  is  far  higher  tban  it 
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should  be  ;  but  tlie  fact  is  that  the  charcoal-burners  here  will  abaudou 
the  business  unless  they  can  make  as  much  moue^^  as  others. 

Again,  the  character  of  the  ores  in  the  Utah  districts  is  such  that  they 
can  be  either  shipped  at  once  to  foreign  reduction-works,  or  smelted  into 
firgentiferous  lead  on  the  spot,  and  shipped  in  that  form,  or,  finally,  both 
reduced  and  separated  in  the  Territory.  Some  of  the  mines  in  the  west- 
ern range  furnish  milling" ores,  which  are  treated  by  the  Washoe  system. 
The  majority,  however,  contain  galena,  carbonate  of  lead,  with  gangue 
of  ferruginous  dolomite  or  quartz  and  admixtures  of  antimony  and 
arsenic. 

If  we  inquire,  however,  how  these  favorable  conditions  are  utilized, 
we  find  much  to  criticise  and  lament.  The  metallurf?ical  industry  here 
is  conducted  in  a  sadly  careless  and  ignorant  manner.  There  are  now 
in  the  Territory  some  nineteen  or  twenty  furnaces,  mostly  small  shaft- 
fnrnaces.  The  aggregate  production  in  July  was,  however,  only  about 
15  tons  of  base  bullion  daily — a  proof  that  the  furnaces  are  run  very 
irregularly,  as  an  inspection  of  the  works  also  sufficiently  shows.  Igno- 
rance of  the  nature  and  proper  treatment  of  the  ores  is  one  reason.  The 
furnaces  are  run  so  badly  that  salamanders  are  of  frequent  occurrence. 
In  fact,  I  do  not  believe  the  average  campaign  exceeds  a  week. 

The  Messrs.  Eobbins,  aided  by  their  skillful  metallurgist,  Mr.  Eiiger, 
have  erected  excellent  works  for  the  treatment  of  galena-ores,  compris- 
ing a  large  reverberatory  roasting-furnace,  with  a  smelting-hearth  un- 
derneath. These  works  are  not  yet  fairly  in  operation ;  and  there  ap- 
pears to  be  some  difficulty  in  obtaining  a  regular  supply  of  the  kind  of 
ore  for  which  they  are  calculated,  not  so  much  because  there  is  a  lack 
of  galena  among  the  ores  produced,  as  because  the  miners  do  not  like  to 
sort  them  out,  and  i)refer  to  mix  all  their  ores  together,  and  ship  them 
in  that  condition.  The  Eobbins  works  are,  moreover,  interesting,  as  the 
only  ones,  so  far  as  I  am  aware,  employing  the  coal  of  the  Green  Eiver 
field  as  fuel.  Experience  thus  far  has  shown  that  the  coal  is  not  of  uni- 
form quality,  even  when  coming,  nominally  at  least,  from  the  same  mine. 
The  best  of  it  will  probably  be  a  moderately  good  fuel  for  the  reverbera- 
tory processes.    The  shaft-furnaces  employ  charcoal. 

The  loss  of  lead  and  silver  in  the  shaft-furnaces  is  very  great.  It  may 
almost  be  said  that  the  bullion  produced  is  not  richer  in  silver  than  the 
ore.  I  feel  sure  that  in  many  cases,  moreover,  half  the  lead  is  lost  in 
the  slag,  or  up  the  chimney.  The  astounding  ignorance  of  the  smelters 
may  be  illustrated  by  a  circumstance  which  I  personally  noticed.  At 
one  of  the  principal  works  I  saw  heaps  of  hematite-iron  ore  and  of  lime- 
stone, which  I  found  were  brought  there  (the  hematite  at  a  cost  of  $17 
per  ton)  to  mix  with  the  silver-ores  and  make  a  "  slag."  As  the  ores  on 
the  floor  contained  plenty  of  iron,  and  more  than  plenty  of  lime,  it 
may  easily  be  understood  that  what  this  addition  really  made  was  not 
a  slag  but  a  salamander. 

Yet  in  spite  of  these  most  evident  losses,  the  smelting- works  in  gen- 
eral are  reported  as  paying  high  prices  for  ore — prices,  in  many  cases, 
which  Avould  exclude  the  possibility  of  profit,  even  under  good  manage- 
ment. The  only  explanation  I  can  offer  is,  either  that  the  proprietors  of 
the  furnaces  are  losing  money  without  knowing  it  (a  thing  which  may 
easily  occur  to  persons  inexperienced  in  the  smelting  business)  or  they 
are  running  the  furnaces  at  a  loss,  with  the  intention  of  selling  mines 
on  the  strength  of  alleged  favorable  results.  I  fear  that  in  many  in- 
stances the  latter  is  the  true  explanation.  Certain  it  is,  if  anything  in 
metallurgy  or  mathematics  is  certain,  that  the  smelting-works  now  in 
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operation  cannot  be  legitimately  making  money,  operated  as  tliey  are, 
and  paying  what  tliey  do  for  ores. 

One  great  obstacle  is  too  often  in  the  way  of  the  free  development  of 
the  best  mines  in  the  Territory.  The  blighting  curse  of  litigation  rests 
upon  almost  every  good  mine  in  the  older  districts.  The  miuiog  laws 
are  vague  and  bad,  and  the  Territory  is  infested  with  unscrupulous 
jumpers  and  black-mailers.  There  were,  in  the  summer,  at  least  three 
parties  fighting  over  the  Emma  mine  ;  and  the  Emma  was  by  no  means 
a  solitary  instance.  Lawsuits  were  springing  up  all  over  the  Territory — 
a  new  crop  of  mischief  from  the  indolence  and  neglect  of  the  Federal 
Government  with  regard  to  the  mining  law.  For  my  part  I  am  more 
and  more  thoroughly  convinced  that  the  men  to  whom  the  United  States 
is  virtually  giving  away  its  mineral  lauds  are  not  the  proper  persons  to 
regulate  the  tenure  of  their  titles.  One  would  scarcely  say  to  his  best 
friend,  "  Here,  take  my  proi)erty  on  your  own  terms !"  and  the  penni- 
less speculators  in  mining  claims  can  least  of  all  be  trusted  to  make  the 
laws  defining  their  own  rights.  In  my  opinion  the  United  States  law, 
which  declares  all  citizens  entitled  to  mine  upon  the  public  domain, 
gives  them  no  right  to  any  dog-in-the-manger  titles.  The  object  of  the 
law  is  to  develop  the  mines,  not  to  help  a  lew  individuals  lock  them  up 
and  demand  high  prices  for  them.  A  discoverer  has  the  right  to  occupy 
and  improve  ;  this  is  properly  his  only  right ;  it  is  all  he  can  sell ;  and 
until  the  mine  is  purchased  of  the  Unite(l  States  nobody  can  have  any 
rights  in  the  premises  which  abandonment  or  neglect  to  improve  does 
not  defeat.  In  Utah  there  were  many  mines  discovered  some  years  ago 
and  abandoned.  Now  a  second  crop  of  discoverers  has  come,  and  the 
old  ones  have  returned  in  swarms  to  claim  their  "  rights." 

The  product  of  1871  in  gold  and  sdver  may  be  estimated  as  follows : 

Express  shipments  of  gold $221, 262 

Express  shipments  of  silver 130, 175 

Ore  shipped  by  r-ailroad,  10,806  tons,  at  6150 1,  620,  900 

Base  bullion  by  railroad,  2,378  tons,  at  $175 316, 150 

Allowance  for  undervaluation  by  express 11, 513 

2,  300,  000 
To  which  maybe  added  for  the  value  of  the  lead  contained 
in  ore  and  bullion ." 500,  000 

Giving  a  total  of 2, 800,  000 


The  shipments  of  ore  and  bullion  from  Salt  Lake  City  in  the  different 
months  were  as  follows : 

Ore,  tons.  Bullion,  tons. 

1871— January  to  May  30 3,984  268 

June 84-2  100 

July 2,81Q  410 

August 1,123  370 

September 554  420 

October 220  370 

November , - 824  350 

December 440  90 

Total 10,806  2,378 


Mr.  E.  P.  Yining,  general  freight-agent  of  the  Union  Pacific  Railroad, 
informs  me  that  8^880  tons  of  ore  and  2,185  tons  of  bullion  were  shipped 
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from  Utah  eastward  over  that  road  during  the  year.  This  wouhl  leave 
for  shij)meutsover  the  Central  Pacitic  Kailroad  westward  920  tons  of  ore 
and  193  tons  of  bullion. 

The  material  for  the  following  pages  has  been  furnished  by  notes  from 
'  Professor  Blake,  Mr.  Fabian,  Captain  Stover,  O.  Hahu,  Mr.  Hefteruan, 
and  by  those  made  by  my  deputy,  Mr.  Filers,  and  myself  during  our 
visits  to  the  different  districts  in  the  Territory. 

The  mining  districts  of  Utah  which  have  attracted  most  attention 
during  the  year  are  in  the  region  east  and  south  of  Great  Salt  Lake. 
They  are  laid  out  in  the  two  principal  ranges  of  the  Wasatch  Mount- 
ains, and  thus  lie  in  two  longitudinal  belts,  one  on  the  east  of  the 
valley  of  the  Jordan,  the  other  on  the  west.  Commencing  near  Corinne, 
at  the  northern  and  eastern  end  of  the  lake,  the  districts  succeed  from 
north  to  south  in  nearly  the  following  order: 

Cache  County. — Dry  Lake,  Logan,  Millville,  Mineral  Point. 

Box  Elder  County. — Willow  Creek. 

]\[organ  County. — Weber,  traversed  by  the  Weber  Kiver  and  by  the 
Union  Pacific  Eailroad. 

Davis  County. — Farmington,  Centreville. 

Salt  Lale  County. — Hot  Spring,  New  El  Dorado,  Big  Cottonwood, 
Little  Cottonwood,  American  Fork,  Snake  Creek,  Uintah,  Silver  Fork. 

Utah  County. — East  Tintic,  Mount  JSfebo  or  Timmins,  Spanish  Fork. 

Tooele  County. — Tooele,  Stockton,  Ophir,  Lower  district,  Camp  Floyd, 
Osceola,  West  Tintic.  In  the  same,  or  Oquirrh,  range,  but  on  the 
eastern  slope,  are  the  West  Mountains,  or  Bingham  district,  facing  the 
Big  Cottonwood,  and  the  Little  Cottonwood  on  the  opposite  side  of  ttie 
valley.  Lake  Side  district  is  directly  west  of  Great  Salt  Lake.  The 
island  in  the  lake  is  known  as  Church  Island  district. 

The  geological  structure  of  the  Wasatch  Mountains  is  intricate  and 
interesting.  The  principal  range  east  of  Salt  Lake  has  a  broad  expo- 
sure of  gray  granite  rising  into  peaks  generally  whitened  b}'  snow.  This 
rock  is  flanked  on  the  east  by  an  immense  thickness  of  quartzite  and 
limestone  strata,  the  last  mentioned  generally  holding  the  lead  and  sil- 
ver-bearing veins.  In  these  rocks  Professor  Blake  obtained  numerous 
fossils,  principally  eucrinites  and  one  species  of  Archimedes.  He  refers 
the  formation  to  the  Lower  Carboniferous  or  Devonian  period.  In  the 
upper  portion  of  the  principal  canons  or  valleys,  cutting  the  range 
transversely,  there  are  distinct  and  well-marked  traces  of  former  gla- 
ciers. At  the  head  of  Little  Cottonwood  Caijon  the  granite  is  worn  by 
glacial  action  into  smoothly  rounded  summits — roches  moutonnees — and 
part  way  down  the  valley  the  ancient  terminus  of  the  glacier  is  marked 
by  a  moraine  stretching  across  the  valley  from  side  to  side,  except 
where  it  is  cut  through  by  the  existing  stream. 

In  the  higher  portions  of  the  Wasatch,  especially  east  of  Salt  Lake 
City,  in  the  valleys  of  the  Big  Cottonwood  and  the  Little  Cottonwood, 
there  is  an  abundant  supply  of  timber,  consisting  chiefly  of  fir,  pine,  and 
cedar.  The  quaking  ash  grows  in  great  luxuriance  along  the  streams 
lower  down. 

During  the  winter  snow  falls  in  great  quantity,  and  accumulates  to  a 
depth  of  from  G  to  20  feet  or  more  in  some  places,  and  where  it  is  shel- 
tered from  the  direct  rays  of  the  sun  it  remains  through  the  summer  or 
until  September  and  October.  The  melting  of  this  vast  accumulation 
of  snow  gives  a  constant  supply  of  pure  water,  and  forms  rapidly-flow- 
ing streams,  valuable  not  only  for  saw-mills  and  smelting- works  but  of 
far  greater  importance  for  the  irrigation  of  the  valley  land.s.  Both  of 
the  Cottonwood  Creeks  are  thus  utilized,  and  are  two  of  the  most  impor- 
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taut  sources  of  water  for  the  irrigation  of  the  valley  near  Salt  Lake 
City. 

The  unrestrained  nse  of  the  timber  by  the  miners  and  the  Mormons 
is  working'  its  speedy  destruction.  It  is  not  only  cut  freely  for  the  mills, 
but  for  making  coal,  and  immense  quantities  are  annually  consumed  by 
forest-fires,  the  result  of  carelessness  or  neglect,  or  of  willful  determi- 
nation to  destroy.  It  is  abundant  now,  but  in  a  few  years  will  be  very 
scarce  and  valuable.  The  Mormons  have  for  many  years  obtained  their 
supply  from  the  Big  Cottonwood,  and  it  is  said  that  the  first  discov- 
eries there  of  mineral  deposits  were  made  by  the  lumbermen. 

The  tliscovery  of  metalliferous  deposits  in  this  region,  inaugurating 
the  series  of  discoveries  leading  to  the  formation  of  the  several  districts 
named,  may  be  said  to  date  back  to  the  year  1863.  The  first  silver-lead 
veins  were  found  in  the  Oquirrh  range,  in  Bingham  Caiion,  and  in  the 
mountains  bordering  Eush  Valley.  In  October,  18G2,  the  United  States 
volunteers  from  California,  under  the  command  of  General  Connor,  arrived 
In  Utah  and  established  the  post  known  as  Camp  Douglas.  Many  ex- 
l^erienced  California  miners  were  in  this  command,  and  naturally  enough 
took  every  favorable  opportunity  for  prospecting  the  hills  and  valleys 
of  that  vicinity.  In  the  fall  of  1863  Lieutenant  Weitz  and  a  small  parly 
discovered  the  outcroppings  of  a  lode  in  Bingham  Caiion,  and  from  that 
time  prospecting  was  energetically  prosecuted.  In  1864,  when  Company 
L  w^as  stationed  at  the  Government  reserve  in  Eush  Valley,  many  lodes 
of  argentiferous  galena  were  found.  In  the  same  year  many  locations 
were  made  by  parties  of  persons  emigrating  from  the  Western  States  to 
California,  and  about  this  time  the  town  of  Stockton  was  laid  out.  The 
land  was  "■  taken  up  "  for  the  inirpose  by  General  P.  E.  Connor,  J.  F. 
Eogers,  Joseph  Clark,  and  J.  J.  Johnson.  The  first  mining  district  was 
organized  in  December,  1863,  and  was  named  "  West  Mountain  Mining 
District."  It  embraced  the  whole  of  the  Oquirrh  range  of  mountains 
lying  west  of  Jordan  Valley.  At  a  meeting  of  the  miners,  held  June 
11,  1864,  this  large  district  was  subdivided,  the  eastern  slope  of  the 
mountams  retaining  the  nameof  "  West  Mountain  Mining  District,"  and 
the  western  slope  was  called  the  "  Eush  Valley  Mining  District." 

Eush  Valley  district. — In  the  years  1865  and  1866,  when  the  troops 
were  mustered  out  of  service,  a  great  many  men  turned  their  attention 
to  the  recently-located  veins,  and  Stockton  soon  grew  to  be  a  mining 
town  of  considerable  importance.  About  fifty  new  buildings  were  erected, 
and  the  trade  in  suj^plies  for  the  miners  was  very  brisk,  though  the  cost  of 
every  article  was  enormous.  Transportation  of  supplies  from  the  Mis- 
souri Elver  to  Salt  Lake  City  at  that  time  cost  25  cents  per  pound.  This 
heavy  expense  upon  all  tools,  together  with  the  great  difference  between 
gold  and  currency,  and  the  large  profit  asked  on  goods  by  the  traders, 
made  mining  a  very  costly  occupation  in  those  days.  A  shovel,  for  ex- 
ample, cost  $5;  steel,  $1.40  per  pound;  powder,  $1.50;  sugar,  $1.25  per 
pound ;  coffee,  $1.50 ;  tea,  $4.50 ;  and  other  articles  in  proportion. 

In  the  year  1864  the  West  Jordan  Mining  Company  was  incorporated 
imder  the  laws  of  California,  and  work  was  commenced  on  a  lode  of 
that  name  in  Bingham  Canon.  A  tunnel  was  run  into  the  hill  about  40 
feet.  The  work  was  continued  until  the  great  expense,  amounting  to 
$60  per  running  fo<)t  of  tunnel,  caused  it  to  be  suspended. 

The  first  furnace  for  smelting  the  ores  was  built  by  General  Connor 
and  others,  associated  under  the  title  of  the  "  Pioneer  Company,"  at 
Stockton,  in  the  year  1864.  About  the  same  time  a  company,  called  the 
Eush  Valley  Smelting  Company,  was  formed  at  Camp  Douglas;  the 
stockholders  were  the  twenty  officers  then  stationed  there.    Other  fur- 
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naces  were  built  soon  after  by  General  Connor  in  tbe  reverberatory  form. 
They  were  made  of  adobes  and  sandstone,  and  lasted  long  enough  to 
lirove  that  the  ore  could  be  successfully  smelted,  but  also  that  the  ma- 
terials used  in  construction  were  not  suitable,  for  the  furnaces  soon 
burned  out  and  were  left  to  ruin.  There  were  three  of  these  furnaces 
of  large  size,  and  one  of  them  had  a  flue  150  feet  loug.  The  ruins  of  these 
and  of  other  furnaces  are  still  to  be  seen,  deserted,  upon  the  hill-sides 
near  Stockton. 

Smaller  blast  or  draught  furnaces  were  built  by  each  of  the  following- 
named  parties,  Finuerty,  James,  Gibson,  Nichols,  Brain,  Warren,  and 
Davids,  and  all  smelted  more  or  less  of  the  ores.  The  first  cupola-fur- 
nace was  built  by  Mosheimer,  Johnson  &  Co.,  but  for  want  of  sufifleient 
blast  did  not  work  very  successfully.  One  cupelling-furuace  vwxs  built 
by  Stover  &  Weberling. 

In  1865  the  Knickerbocker  and  Argenta  Mining  and  Smelting  Com- 
pany was  organized  in  New  York,  and  disbursed  $100,000  in  the  pur- 
chase of  claims,  machinery,  and  material  for  furnaces,  buildings,  »&c. 
The  superintendents  were  Captain  C.  B.  Dahlgren,ColonelJ.  G.  Cooper, 
aud  J.  M.  Forbes.  This  company  suspended  operations  in  1866,  and 
their  property  was  sold  by  the  sheriff,  by  the  order  of  the  county  court,  to 
pay  the  indebtedness  of  the  concern.  This  large  expenditure  of  money, 
without  any  satisfactory  result  or  profit,  was  inevitable  considering  the 
cost  of  all  materials  necessary  to  carry  on  smeltiug-operations.  To  mine 
and  smelt  argentiferous  lead  ores  at  a  profit  was  simply  impossible  under 
those  conditions,  and  it  did  not  become  possible  to  conduct  this  busi- 
ness profitably  until,  by  the  construction  of  the  Pacific Eailroad,  supplies 
and  transportation  were  cheapened.  Since  the  completion  of  the  road 
these  old,  abandoned,  or  neglected  claims  and  furnaces  are  invested  with 
new  interest  aud  value. 

The  discovery  and  location  of  the  principal  lodes  of  this  district  were 
made  during  the  years  1864,  1865,  and  1866.  There  were  upward  of 
five  hundred  locations  recorded.  Not  more  than  forty  of  these  Were  in 
what  is  now  called  the  Ophir  or  East  Canon  district.  The  first  dis- 
covery in  that  district  was  in  1864,  and  was  called  the  "  Subjugation." 
This  was  soon  followed  by  the  location  of  the  "  Wild  Delirium,"  Saint 
Louis, Mountain  Gem,  (with  extensions,)  Pollock'  IXL,  Metropolitan,  and 
others.  At  Stockton,  the  earliest  discoveries  were  named  the  Eureka, 
Quandary,  Potomac,  Great  Basin,  Great  Central,  Silver  King,  Last 
Chance,  New  York,  Silver  Queen,  Lady  Douglas,  Mineral  Hill. 

No  discoveries  of  any  importance  have  been  made  in  this  district 
north  of  Dry  Canon  since  the  year  1866,  with  the  exception  of  a  few 
locations  made  at  Soldier  Canon  recently. 

The  Push  Valley  district  was  divided,  in  July,  1870,  into  three  dis- 
tricts, the  north  end  being  named  the  Tooele,  and  the  part  taken  from 
the  south  end  of  the  original,  the  Ophir  district.  The  central  j)ortion 
retained  the  name  of  Push  Valley  district,  and  is  about  seven  miles 
square.  The  town  of  Stockton  is  beautifully  situated  upon  the  slope  of 
the  foot-hills  of  the  mountains,  facing  Push  Valley  Lake,  a  sheet  of  water 
six  miles  long  and  three  miles  wide.  From  well-known  and  understood 
causes  this  district  has  not  attracted  as  much  attention  as  others  diuing 
the  general  enthusiasm  and  excitement  attending  the  discovery  and 
opening  of  mines  in  other  districts,  although  it  is  believed  that  many  of 
the  lodes  are  equal  in  value  to  some  of  the  best  in  the  Territory.  In- 
stead of  increasing  in  population,  the  town  of  Stockton  is  retrograding; 
there  are  not  as  many  buildings  and  residents  in  it  now  as  it  had  three 
years  ago. 

H.  Ex.  211 20 
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For  most  of  the  foregoing  details  regarding  the  early  history  of  this 
district,  I  am  indebted  to  Captain  David  B.  Stover,  who  has  been  familiar 
with  the  progress  of  mining  there  and  in  other  parts  of  Utah  since  the 
first  discovery  in  1863.  The  following  are  special  details  of  several  of 
the  principal  claims. 

Great  Central,  first  northern  extension,  1,000  feet;  located  in  August, 
1864;  vein  3  feet  wide;  assays  $100  per  ton  in  silver,  and  45  per  cent, 
lead.  The  development  in  April,  1871,  consisted  of  an  open  cut  30  feet 
long,  with  a  pit  10  feet  deep  at  each  end.  Ten  tons  of  ore  had  been 
shipped.    Owners,  Connor,  Stover,  Butler,  and  Kean. 

Bolivia,  1,000  feet ;  located  in  1865 ;  ore  an  argentiferous  galena, 
assaying  $40  to  the  ton,  and  giving  an  average  of  35  per  cent,  of  lead. 
Seventy-five  tons  of  ore  have  been  shipped,  and  there  was  about  the 
same  quantity  on  the  dumps.  The  development  consists  of  a  shaft  132 
feet  in  depth ;  vein  represented  as  3  feet  wide.  Owned  by  Connor, 
Stover,  Brown  &  Co.    Wood  and  water  plenty. 

Eureka :  Located  in  1864,  and  work  commenced  in  the  same  year ; 
vein  4  feet  to  6  feet  wide ;  average  assay  value  in  silver  $75;  lead  60 
per  cent.  Opened  by  a  tunnel  140  feet  long  run  in  to  cut  the  vein,  and 
by  an  excavation  on  the  surface  equal  to  100  cubic  yards.  The  tunnel 
had  not  reached  the  vein  in  July,  1871.  Only  abont  20  tons  of  ore  had 
been  taken  out  u])  to  that  time.     Owners,  Connor,  Stover,  Church  &  Co. 

Hard  Times :  The  claim  was  located  in  1864,  and  is  1,200  feet  in 
length ;  vein  18  inches  wide,  in  limestone  ;  ore  is  a  hard,  green-stained 
carbonate.  Assays  average  $100  to  the  ton,  but  they  have  reached  as 
high  as  $550.  Native  silver  in  small  scales  has  been  found  in  this  lode. 
Opened  by  two  shafts,  each  about  12  feet  deep.  Several  tons  of  ore 
were  taken  out.    Owners,  Connor,  Stover,  Benson  &  Co. 

Lady  Douglas,  1,700  feet ;  located  in  1865 ;  vein,  2  feet  wide ;  ore, 
galena  and  carbonate  of  lead ;  assay  value  about  $50  to  the  ton  in 
silver  and  40  per  cent,  of  lead  ;  •  opened  by  a  cut  of -20  feet  in  length, 
and  by  several  pits,  each  a  few  feet  deep;  also  by  another  cut  25  feet 
in  length.  This  vein  is  said  to  have  been  traced  for  1,000  feet ;  about  3 
tons  of  ore  have  been  taken  out.  Owned  by  Butler,  Kean,  Stover,  and 
others. 

Exchange :  Location  800  feet  in  length  ;  vein  said  to  be  6  feet  wide 
and  the  ore  to  assay  $30  per  ton  in  silver,  and  48  per  cent,  of  lead; 
opened  by  a  pit  8  feet  deep  ;  work  cominenced  in  March,  1871;  owned 
by  Butler,  E-ice,  Chase,  and  Kean. 

Elizabeth:  1,200  feet  located ;  vein  18  inches  wide;  average  assay  of 
silver,  $50  per  ton ;  lead,  40  per  cent. ;  opened  by  a  shaft  12  feet  deep, 
and  by  an  open  cut  25  feet  long;  work  commenced  in  1866;  twenty 
tons  of  ore  have  been  taken  out  by  the  owners,  Messrs.  Carle,  Stover 
&Co. 

Quandary:  Length  of  claim,  1,200  feet;  vein,  3  feet  wide;  average 
assay,  $45  in  silver,  and  50  per  cent,  of  lead;  shaft  110  feet  deep  ;  work 
commenced  in  1864 ;  resumed  in  1871,  and  10  tons  of  ore  taken  out ; 
owners,  Chase  &  Co. 

Pendleton :  Length  of  location,  1,200  feet ;  vein,  2  feet  wide ;  average 
assay,  $55  in  silver  per  ton,  and  40  per  cent,  of  lead  ;  opened  by  a  shaft 
about  60  feet  deep;  work  commenced  in  1864;  about  10  tons  of  ore 
have  been  taken  out ;  owned  by  Stover  and  Butler. 

Last  Chance :  Length  of  location,  1,000  feet ;  vein,  about  2  feet  wide ; 
avera.ges  in  silver  $100  per  ton,  but  samples  have  assayed  as  high  as 
$1,400 ;  average  yield  of  lead,  40  per  cent. ;  opened  by  a  shaft  35  feet 
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deep,  and  by  several  cuts  on  the  surface  across  tbe  vein ;  quantity  of 
ore,  about  5'tous  ;  owned  by  Nevitt,  Stover,  Connor  &  Co. 

Eusb  Valley :  Location,  1,200  feet  long ;  vein,  2  feet  wide ;  ore,  an 
argentiferous  galena,  assaying  $40  in  silver,  and  30  per  cent,  of  lead ; 
sbaft  8  feet  deep ;  work  commenced  in  1864: ;  owned  by  Connor,  Chase, 
and  Gibson. 

Silver  King — first  extension  west:  Location,  1,000  feet;  vein,  4  feet 
•wide ;  average  assay,  $30  per  ton  in  silver,  and  55  per  cent,  of  lead ; 
one  shaft  is  165  feet,  and  one  40  feet  deep;  work  was  commenced  in 
1865.  This  was  owned  by  the  Argenta  Silver  Mining  Company.  Sixty 
tons  of  ore  have  been  taken  out.  It  is  now  owned  by  Dilidine,  Stover, 
and  Benson. 

Potomac:  Location  of  1,200  feet  made  in  1864;  vein,  3  feet  wide; 
shaft  100  feet  deep ;  25  tons  taken  out ;  assay  value  is  about  $55,  silver, 
and  60  per  cent,  of  lead ;  owners,  Bayliss,  Kerr,  Benson,  and  Stover. 

Constitution:  Location,  1,000  feet;  made  in  1864;  vein,  1  foot  wide; 
ore  assays  $50  per  ton  in  silver,  and  60  per  cent,  of  lead ;  shaft  15  feet 
deep;  and  10  tons  of  ore  have  been  taken  out;  owners,  Church,  Stover, 
aud  others. 

Pleasant  Hill :  Location,  1,100  feet ;  vein,  2  feet  wide ;  average  assay 
in  silver  $35  per  ton,  and  55  per  cent,  of  lead ;  worked  by  an  open  cut 
30  feet  long  and  a  shaft  12  feet  deep,  in  1865 ;  twenty  tons  of  ore  were 
taken  out.  Eelocated  under  the  name  of  "Grand  Cross"  in  1870.  It  is 
now  opened  by  a  tunnel  130  feet  long  and  a  shaft  30  feet  deep.  More 
than  100  tons  of  ore  have  been  taken  out  since  1865.  Some  of  this  ore 
was  shipped  to  San  Francisco,  and  some  has  been  worked  at  Simon's 
Furnace.    Owners,  Payne,  Paxton,  and  others. 

Silver  King :  Location,  1,000  feet;  vein,  5  feet  wide ;  ore,  argentiferous 
galena  and  carbonate  of  lead ;  average  assay  value  $40  per  ton  in  silver, 
and  50  per  cent,  of  lead ;  opened  by  two  shafts,  one  200  feet  deep,  and 
the  other  50  feet.  There  are  also  a  tunnel  150  feet  long  connecting  with 
one  of  the  shafts,  and  drifts  equal  to  100  feet  more  in  length.  Work 
was  commenced  in  1805;  300  tons  of  ore  have  been  taken  out,  most  of 
which  was  sent  to  San  Francisco.  A  part  was  worked  at  Simon's 
Furnace.     Owners,  Gail,  Connor,  and  others. 

Defiance :  Location,  800  feet ;  vein,  4  feet  wide ;  assays  $40  per  ton, 
and  40  per  cent,  of  lead  ;  opened > by  a  tunnel  65  feet  long;  work  com- 
menced in  December,  1870 ;  only  about  2  tons  have  been  taken  out ; 
owned  by  Butler,  Eice  &  Co. 

John  Adams:  Location,  1,000  feet;  vein,  2  feet  wide;  assays  $40  in 
silver,  and  35  per  cent,  of  lead ;  opened  by  a  shaft  10  feet  deep,  and  by 
cuts  in  the  surface;  worked  in  1805  and  reworked  in  1870;  only  2 
tons  of  ore  taken  out ;  owned  by  Butler,  Keau  &  Co. 

New  York  Lode:  Location,  IJOOO  feet;  vein,  18  inches  wide;  the  ore 
is  a  hard  carbonate  of  lead,  some  of  which  has  assayed  as  high  as  $3,000 ; 
the  average  is  about  $125  in  silver,  and  about  40  per  cent,  of  lead ;  shaft, 
45  feet  deep ;  owners,  Nichols,  Stover  &  Co. 

Saint  Patrick:  Location,  1,400  feet;  vein,  3  feet  wide;  ore  assays 
$40  in  silver,  and  60  per  cent,  of  lead ;  shaft  90  feet  deep ;  work  com- 
menced in  1871,  soon  after  the  discovery ;  probably  100  tons  had  been 
taken  out  in  July,  1871.    The  ore  is  smelted  at  Simon's  Furnace. 

Legal  Tender:  Location,  1,000  feet;  vein,  3  feet  wide ;  average  assay 
$50  in  silver,  and  60  per  cent,  of  lead;  100  tons  taken  out ;  work  com- 
menced in  1871 ;  owned  by  True,  Tiernan  &  Co. 

Putnam:  Location,  3,000  feet;  vein,  3  feet  wide ;  average  assay  $60 
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in  silver,  and  10  per  cent,  of  lead ;  opened  by  cut  and  sbaft,  the  latter 
60  feet  deep ;  owners,  Delamater,  Wells  &  Co. 

Tucson :  Location,  1,000  feet ;  vein,  3  feet  wide :  ore  assays  $40  in 
silver,  and  55  per  cent,  of  lead ;  opened  by  a  shaft  100  feet  deep ;  owned 
by  George  Berry  &  Co. 

Ophir  or  East  Caiion  district. — This  district  was  formerly,  as  men- 
tioned above,  a  part  of  the  Eush  Valley  or  Stockton  mining  district. 
Horn-silver  and  other  rich  silver-ores  were  found  August,  1870.  The 
Silveropolis  mines  have  since  yielded  from  $50,000  to  $75,000  of  base 
bullion.  Some  of  the  most  prominent  claims  in  April,  1871,  were  the 
Tampico,  Mountain  Lion,  Mountain  Tiger,  Petaluma,  Zella,  Silver  Chief, 
Defiance,  Virginia,  Monarch,  Blue  Wing,  Silveropolis.  It  is  now  jDrob- 
ably  the  most  productive  district  of  the  Oquirrh  range.  Mining  is  pros- 
ecuted with  energy  and  success,  and  mills  and  smelting- works  are  in 
full  operation.  Up  to  April,  1871,  over  five  hundred  locations  had  been 
recorded.  One  furnace  was  in  operation,  and  two  more  were  erecting. 
Ophir  City,  the  center,  was  a  thriving  town  of  one  thousand  to  twelve 
hundred  inhabitants,  and  it  is  increasing  iu  importance  daily.  It  is  lo- 
cated in  a  canon  leading  from  the  center  of  the  range  to  the  open  plain 
or  A'alley  south  of  Kush  Lake,  and  is  accessible  by  carriage-road  from 
Salt  Lake  City  in  one  day.  Stages  run  daily,  passing-  around  the  south 
end  of  Salt  Lake  through  Eush  Valley  and  the  town  of  Stockton. 

There  are  two  distinct  groups  of  mines ;  the  one  north  of  the  town 
affording  an  abundance  of  galena  and  pyritous  ores  of  low  grade,  while 
the  other,  upon  Lion  Hill,  south  of  the  town,  yields  a  richer  class  of  ore, 
the  decon^posed  portions  of  which  can  be  successfully  treated  by  the 
ordinary  mill  processes. 

This  Lion  Hill,  or  rather  mountain,  (for  it  rises  abruptly  some  2,000 
feet  above  the  town,)  is  noted  lor  the  quantity  and  richness  of  the  silver- 
ore  it  has  already  yielded,  andfor  the  number  of  silver-producing  claims 
located  upon  it.  It  is  formed  of  a  great  ma^s  of  limestone  strata,  which 
here  rise  in  one  grand  anticlinal  curve.  The  edges  of  these  strata  show 
3u  an  almost  vertical  wall  along  the  valley  which  cuts  directly  through 
them  transverse  to  the  axis.  The  silver  deposits  crop  out  between  the 
ujDper  layers  of  rock,  which  there  x)itch  to  the  eastward  at  an  angle  of 
about  20<^.  The  outcrops  are  upon  the  brow  of  a  very  steep  descent, 
facing  the  west,  and  overlooking  the  valley  and  the  caiion  below  the 
town.  The  new  mill  erected  there  by  the  Walker  Brothers,  of  Salt  Lake 
City,  is  dii-ectly  in  sight  below,  and  is  not  more  than  a  mile  distant.  But 
as  the  descent  is  too  abrupt  for  a  roadway  the  ores  are  not  sent  directly 
down,  but  are  carted  in  the  other  direction  along  the  ridge,  descending 
gradually  by  the  bed  of  the  ravine  to  Ophir  City,  and  thence  a  mile  fur- 
ther down  the  valley  to  the  mill. 

The  ores  of  Lion  Hill  are  chiefly  the  soft,  ochery,  and  earthy-looking 
mixtures  resulting  from  the  decomposition  of  argentiferous  galena  and 
other  argentiferous  minerals  containing  antimony  and  arsenic.  An  ex- 
amination made  by  Mr.  Blake  of  a  portion  of  ore  taken  from  the  Eock- 
well  claim  showed  that  the  silver  existed  in  it  in  the  form  of  chloride, 
so  that  it  could  be  easily  and  cleanly  worked  in  .a  mill  without  prelimi- 
nary roasting.  But  there  are  also  large  quantities  of  carbonate  of  lead 
and  nodules  of  antimonial  galena,  which  require  roasting  or  smelting  iu 
order  to  liberate  the  silver  contained  in  them. 

Most  of  the  ore  iu  these  claims  is  soft  enough  to  be  taken  out  without 
the  use  of  powder,  the  pick  andshovel  sufflcing  to  detach  it.  It  is  wheeled 
out  through  tunnels  to  the  surface,  and  is  there  packed  in  canvas 
sacks  for  shipping  or  for  sending  down  to  the  furnaces  or  mills.    The 
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veins  lie  at  siicli  au  augie  upon  tlie  hill  that  tliey  are  readily  and  cheaply 
opened  by  tunnels,  and  do  not  require  expensive  shafts  and  machinery 
for  hoisting- or  pumping.  There  is  as  yet  no  water  of  consequence  in 
any  of  the  excavations.  Apparently  it  freely  finds  its  way  downward 
through  the  crevices  in  the  limestone,  so  that  no  difficulty  from  that 
source  need  be  expected  in  depth. 

It  is  proposed  to  run  a  tunnel  directly  through  the  mountain  at  a 
depth  of  about  2,000  feet  below  the  principal  claims.  The  survey  of 
McLaren's  East  Canon  tunnel  shows  that  the  height  of  some  of  the  prin- 
cipal points  and  claims  above  tide  is  as  follows : 

Feet. 

Silver  Chief  mine 8,  500 

Mountain  Tiger  and  Zella  ^ 8,  650 

Summit  of  Lion  Mountain 9, 100 

Monarch  and  Virginia 8?  775 

Horn-Silver  Hill 9, 225 

Vallejo  and  Occidental  mines 8,  850 

Mountain  Lion  mine 8,  620 

Silver  City,  or  the  valley  just  below  it,  is  found  to  be  nearly  6,675  feet 
above  the  sea. 

Probably  the  largest  amount  of  orehasbeen  shipped  from  the  Mountain 
Lion  claim.  The  Occidental,  Tiger,  Eockwell,  Zella,  and  Silver  Chief 
are  all  prominent  claims,  and  have  yielded  notable  quantities  of  good 
ore.  The  last-mentioned  claim  is  reported  to  have  had,  on  the  1st  of 
August  last,  from  250  to  300  tons  of  excellent ''  chloride  ore"  upon  the 
dump,  and  to  be  opened  by  a  tunnel  120  feet  long,  with  a  drift  40  feet 
long  to  the  northward,  showing  a  fine  body  of  ore  extending  north  and 
south. 

Mountain  Tiger,  Rochwell,  and  Zella. — These  three  contiguous  claims, 
after  having  been  successfully  worked  separately,  have  recently  been 
consolidated,  and  are  being  systematically  developed  by  tunnels  and 
shafts,  under  the  superintendence  of  Mr.  Mark  Daly.  Some  details  re- 
garding the  production  and  value  of  the  ores  of  these  claims  will  serve 
to  give  a  general  idea  of  the  value  of  the  ores  from  other  claims  in  the 
immediate  vicinity. 

The  greater  portion  of  the  work  has  been  done  upon  the  Mountain 
Tiger  claim.  It  is  opened  by  a  tunnel  and  open  cut  150  feet  in  length, 
following  the  ore  for  a  part  of  the  distance,  and  ending  in  an  inclined 
shaft  reaching  under  the  outcroppings  of  the  Eockwell  claim,  to  con- 
nect there  with  a  shaft  sunk  from  the  surface.  At  the  bottom  of  this 
incline,  in  August  last,  a  small  oven-like  cavern  was  opened  into, 
and  the  floor  was  found  covered  with  a  yellowish,  earthy  deposit,  which, 
though  not  very  promising  in  its  appearance,  contained  at  the  rate  of 
over  $2,000  per  ton  in  silver.  It  appeared  to  be  a  mixture  of  chloride  of 
silver  and  oxide  of  antimony. 

Upon  the  Zella  claim  the  ore  came  up  to  the  surface  of  the  ground, 
and  has  been  excavated  for  about  75  feet  in  length  and  to  a  depth  of  15 
to  20  feet,  for  most  of  this  depth  under  the  overhanging  wall  of  lime- 
stone. The  thickness  varied  from  2  to  5  feet,  and  the  ore  was  very  rich._ 
Both  this  claim  and  the  Mountain  Tiger  have  yielded  large  quantities  of 
ore.  Some  of  it  has  been  worked  in  the  Pioneer  Mill  of  Messrs.  Walker 
&  Brothers,  and  some  has  been  shipped.  The  value  of  the  ores  on  the 
dump-piles  in  August  last  was  estimated  at  $135,000  by  the  superin- 
tendent, and  the  total  of  ore  out  and  in  sight  in  the  three  claims  at  over 
$360,000.     On  the  30th  of  August  last  the  shaft  in  the  Petalnma  work- 
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ings  (a  portion  of  the  Mountain  Tiger  claim)  was  30  feet  deep,  and  sliowed 
ore  all  tbe  way. 

In  regard  to  the  value  of  these  ores,  as  raised,  there  is  abundant  and 
satisfactory  information.  Large  sales  have  been  made  from  time  to 
time,  the  value  being  ascertained  by  average  sampling  and  careful  assays. 
Most  of  the  lots  of  ore  offered  for  sale  were  purchased  by  Mr.-  0.  T. 
Meader,  of  Salt  Lake  City,  at  from  63  to  65  per  cent,  of  the  assay  value. 
The  value  of  several  lots  is  shown  in  the  following  table: 

Bettirns  of  sampling  and  assay  of  mine  lots  of  ore  from  the  Mountain  Tiger 

claim. 


Quantity  in 
pounds. 

Moisture. 

Lead 
per  cent. 

Ounces  of  silver 
per  ton. 

Value  of  silver 
per  ton  of  2,000 
pounds. 

4,989 
24  443 

3.50 
17.00 
6. 50 
4.50 
9.75 
8.50 
9.03 
9.00 
5.00 

0,00 

166. 21 

97.68 

64.15 

53.94 

104.  97 

189. 54 

93.31 

164. 75 

104.  96 

^214  89 
176  28 

22,  671 
4,587 
4,135 
7,000 
8,546 
27, 322 
10, 825 

15.00 
3.00 
9.50 
5.02 
5.00 

10.  20 
7.00 

8-2  94 
69  74 
135  72 
245  05 
120  64 
213  00 
135  72 

*  Returns  of  sampling  and  assay  vali^  of  eleven  lots  from  tJie  Zella  claim. 


Weiglit  in  pounds. 

— ^, 

Moisture. 

Lead 
jjercent. 

Ounces  of  silver 
per  ton. 

Value  of  silver 
per  ton  of  2,000 
pounds. 

3,567 

7.00 

2.5 

198. 28 

$256  36 

7, 872 

10.00 

9.0 

121.  01 

156  45 

16, 995 

12.  50 

11.0 

163. 29 

211  12 

6,016 

10.50 

9.0 

209. 95 

271  44 

10, 859 

9.05 

19.0 

199.  45 

257  86 

5, 432 

18.00 

14.0 

166. 21 

214  89 

2,385 

7.00 

7.0 

330.  96 

427  89 

2,520 

4.50 

Trace. 

67,06 

86  71 

•  13,753 

18.00 

5.0 

105. 85 

136  85 

7, 112 

18.00 

3.0 

99.14 

128  18 

3,810 

14.50 

.       6.0 

116.  64 

150  80 

An  average  sample  of  the  ore  standing  in  the  Tiger  claim  in  August, 
yielded  at  the  rate  of,  silver  185  ounces,  value  $239,  per  ton  of  2,000 
pounds.  An  average  sample  of  the  Zella  claim  previously  taken  gave 
$138.86  as  the  value  in  silver. 

Silveropolis,  Tampico,  Occidental,  and  other  claims. — About  a  mile 
beyond  the  Mountain  Tiger  claim,  on  Lion  Hill,  in  the  direction  of  Camp 
Floyd,  there  is  a  group  of  claims  from  which  a  considerable  quantity  of 
rich  chloride-of-silver  ore  has  been  taken.  At  the  Tampico  a  great  open 
cut  along  the  slope  of  the  hill  exposes  the  ends  of  curved  strata  of  lime- 
stone for  250  or  300  feet.  The  limestone  is  hard  and  flinty,  and  irregu- 
larly seamed  with  masses  of  dark-colored  calc-spar,  some  quartz  and 
heavy  spar.  Good  ore  is  found  in  the  midst  of  these  seams,  but  not  in 
any  clearly  defined  or  regular  vein. 

At  the  Silveropolis  claim  horn-silver  was  found  iuterstratified  with 
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limestone  or  filliug  a  seam  parallel  with  the  strata.  After  a  tew  hun- 
dred tons  of  good  milling  ore  had  been  taken  out  of  an  open  cut  the 
seam  "  pinched"  and  work  was  discontinued  at  that  place.  But  tunnels 
to  cut  the  stratum  iu  depth  have  been  commenced.  The  prospect  for 
striking  a  prolongation  of  the  deposit  is  very  fair.  The  strata  at  this 
place  trend  southwest  and  dip  at  about  45^  to  the  southeast.  Nearly 
$50,000  worth  of  silver  ore  was  taken  from  the  cut,  and  much  of  the 
rock  yielded  from  $400  to  $000  per  ton.  The  ore  was  very  free  from 
base  metals,  but  some  nodules  of  galena  were  found  toward  the  bottom 
of  the  cut.  The  limestone  upon  which  the  chloride  of  silver  rested  is 
much  veined  with  white  calc-spar,  and  the  same  mineral  was  found  with 
the  ore. 

Some  of  the  ore  from  this  locality,  worked  at  the  Pioneer  Mill,  gave 
bullion  .996  fine ;  it  evidently  was  chiefly  chloride  uncontaminated  by 
other  metallic  compounds  and  reducible  by  the  mill  process.  Ore  from 
the  Tampico  also  gave  very  fine  bullion.  One  lot  of  24  sacks  of  ore 
from  the  Tampico  assayed  $1,110.88  per  ton,  and  another  of  22  sacks 
$934.63  per  ton.  The  average  of  the  pile  as  selected  was  over  $800. 
Six  sacks  shipped  abroad  assayed  at  the  rate  of  $4,104.72  per  ton. 

The  Pioneer  Quartz-Mill,  East  Canon,  or  Walker's  Mill,  already 
referred  to  as  situated  one  mile  below  Silver  City,  at  the  mouth  of  the 
canon,  is  one  of  the  best  for  its  size  upon  the  Pacific  coast.  It  was 
made  by  a  branch  of  the  establishment  of  W.  J.  Booth  &  Co.,  of  San 
Francisco,  and  has  all  the  latest  imj)rovements  and  modifications  on  the 
old-fashioned  mills  of  two  or  three  years  ago.  There  are  one  Blake's 
rock-breaker,  three  5-stamp  batteries,  six  grinding  and  amalgamating 
pans  of  one  ton  capacity  each,  three  7-foot  settlers  and  two  large  retorts 
for  the  bullion,  set  in  brick-work.  The  engine  is  a  fine  piece  of  work- 
manship, nominally  70  to  80  horse-power,  with  cylinder  16  inches  in 
diameter  and  30  inches  stroke.  The  boilers  are  48  inches  in  diameter 
and  16  feet  long,  with  40  tubes  in  each.  The  engine-building  is  40  by  30 
feet,  and  the  main  building  40  by  60  feet.  The  ore-dump  platform  above 
the  rock-breaker  has  a  capacity  of  1,200  tons.  The  large  Fairbanks 
scales  will  take  a  ]oad  of  20  tons. 

The  batteries  are  arranged  for  dry  crushing.  The  discharge  is  from 
both  sides,  and  the  powdered  ore  is  received  in  two  tram- wagons  stand- 
ing under  each  side  of  the  mortar.  The  stamps  are  run  as  fast  as  from  80 
to  90  lifts  per  minute  with  double  cams  ;  the  drop  is  8  to  10  inches.  The 
fifteen  stamps  crush  about  twenty-five  tons  a  day.  The  ore  is  delivered 
at  the  mill  by  ox-teams  at  $4  i)er  ton  from  the  mines.  Wood  for  fuel  is 
delivered  at  $4  per  cord. 

This  mill  was  started  in  August  last,  under  the  superintendence  of 
Mr.  Lathrop  Dunn,  and  worked  several  small  lots  of  ore  from  different 
claims.  The  silver  bars  first  turned  out  were  remarkable  for  their  purity 
and  fineness,  ranging  from  .991  to  .990  fine.  The  first  four  bars  weighed 
and  assayed  as  below  : 

OiiEces.  Fineness.        Value. 

Silveropolis  claim 769.75  .991        $986  28 

Silveropolis  cliiim SaO.  00  .996      1,094  63 

Tampico  claim 1.  024.  75  .  991      1,  313  00 

Occidental  claim 770.00  .993          988  60 

There  were  also  a  few  arrastras  at  work  in  the  caiiou.  One  owned  by 
J.  D.  Lomax  is  run  by  a  water-wheel  18  feet  in  diameter.  He  uses  also 
a  Wheeler  pan  for  amalgamation.  The  works  of  the  Ophir  Mining  and 
Smelting  Company  are  owned  by  Colonel  Weightman  &  Co.  There  is  one 
furnace  in  operation,  and  a  new  one  is  being  built.     The  former  is  14 
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feet  from  the  top  to  feed-hole ;  30  inches  in  diameter  at  top,  40  in  the 
middle,  and  30  at  the  bottom.  They  have  a  16  horse-power  engine  and 
a  No.  7  Sturtevant  blower.  About  two  tons  of  bullion  are  made  a  day. 
There  are  three  tuyeres  to  this  furnace.  The  fire-bricks  are  made  8 
inches  thick.    It  takes  twelve  to  go  around  the  furnace. , 

In  Ophir  district  are  also  Fawcett's  "patent"  furnaces.  These  are 
draught-furnaces,  in  w^hich  the  draught  is  produced  by  conducting 
steam  into  the  stack  above  the  charge,  which  draws  air  in  rapidly  bplow 
through  a  large  number  of  openings  or  tuyeres.  The  idea  is  old,  and 
has  long  been  given  up  as  impractical  in  older  mining  countries.  The 
steam  is  furnished  by  a  40  horse-power  boiler  for  two  large  iron  stacks 
lined  with  fire-brick.  The  furnace  burned  out  a  very  short  time  after 
it  had  been  started  without  producing  any  bullion.  Subsequent  trfals 
resulted  no  better.  Schofleld,  Abbey,  Drake  &  Co.'s  furnace,  in  the 
same  district,  has  two  stone  stacks,  boshes  lined  with  quartzite,  of  the 
same  capacity  and  construction  as  that  of  Jennings,  near  Salt  Lake  City, 
which  will  be  mentioned  hereafter.  There  is  a  20  horse-power  engine, 
a  Gates  crusher,  and  a  No.  7  Sturtevant  fan.  Some  bulliQu  has  been 
made  here,  but  in  the  latter  part  of  the  year  the  works  were  idle. 

In  the  fall  the  Brevoort  Mining  Company  built  a  steam  stamp-mill 
at  the  lower  end  of  East  Caiion.  This  is  the  patent  of  J.  W.  Forbes, 
of  La  Porte,  Indiana,  and  cost  $2,500  in  the  East.  It  is  known  as  the 
"  automatic  steam-battery,"  and  the  mortar  is  oval  in  shape,  discharging 
from  a  No.  40  screen,  on  all  sides.  There  are  two  stamps,  the  stems  of 
which  are  6J  feet  high,  and  G5  pounds  of  steam  are  required  to  run 
them.  They  use  two  engines,  one  of  10  and  one  of  30  horse-power.  This 
mill  is  run  on  the  same  principle  as  Wilson's  stamp-mill,  so  well  known 
on  this  coast,  the  stamp-stems  acting  as  pistons  to  two  vertical  cylinders, 
so  that  the  force  of  the  steam  is  thrown  directly  on  the  stamp.  This 
company  also  have  five  imi)roved  Yarney  pans,  and  one  Farnham  & 
Warren  i)atent  pulp-grinder,  with  a  capacity,  it  is  said,  of  1  ton  an 
hour.  The  grinder  is  30  inches  high  and  3  feet  in  diameter,  grinding 
the  pulp  three  times  over,  and  then  discharging  it  into  the  amalga- 
mating-pans. 

According  to  an  estimate  furnished  me  by  Mr.  James  Heflferuan,  of 
Corinne,  smelting  in  this  district  cannot  be  profitably  conducted  under 
the  present  circumstances,  and  especially  with  the  present  high  prices 
of  ore.  It  is  based  on  ore  from  the  Velocipede  mine,  which  contains 
about  30  per  cent,  of  lead  with  30  ounces  of  silver  per  ton,  and  of  which 
it  takes  for  the  present  smelting  operations  5  tons  to  make  1  ton  of 
bullion. 

Cost: 

5  tons  of  Velocipede  ore,  at  PO  per  ton .  $150  00 

Cost  of  smelting,  o'j  $35  per  ton 175  00 

Cost  of  transporting  1  ton  of  bullion  to  Salt  Lake  City 10  00 

Total  cost  of  1  ton  of  bullion,  not  including  interest,  &c $335  00 

Proceeds : 

1  ton  of  lead  bullion,  at  3^  cents  per  pound 70  00 

5  tons  of  ore  yielding  30  ounces,  total  150  ounces,  of  which  80  joer  cent. 

is  saved,  120  ounces,  at  |1.15  per  ounce 138  00 

Total  value  of  bullion,  per  ton 208  00 

Loss 127  00 


This  seems  high,  but  I  am  satisfied  that  it  is  not  far  from  the  actual 
facts. 
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CLAIMS   NOKTH   OF   OPHIR   CITY. 

The  claims  located  upon  the  north  side  of  the  canon,  just  above  Silver 
City,  yield  ores  not  so  well  adapted  for  milling  as  for  smelting.  These 
ores  consist  chiefly  of  a  mixture  of  galena  and  iron  pyrites,  both  in  small 
crystals,  and  tliey  occur  in  beds  from  2  to  5  feet  thick  apparently  inter- 
stratified  with  the  rock,  and  dipping  into  the  mountain  at  an  angle  of 
20  to  30  degrees.  The  rocks  are  thinly  stratified  limestone  with  slaty 
partings,  passing  into  calcareous  shale.  The  upper  portions  of  the  beds 
of  ore,  at  and  for  several  feet  below  the  surface,  are  much  decom- 
posed, giving  an  ochery,  yellow  and  greenish  mass,  easily  mined  and 
smelted.  Among  the  claims  producing  such  ores  are  the  Silver  Shield, 
Velocipede,  Hidden  Treasure,  General  Grant,  Burnett,  Cooley  Sevier, 
California  Antelope,  Wild  Delirium,  &c. 

Burnet :  Claim  1,200  feet ;  one  mile  from  Ophir ;  ore  as  above  de- 
scribed ;  selected  samples  assaying  about  48  per  cent,  of  lead  and  $G0 
per  ton  in  silver.  The  sulphurets  are  found  in  mass  about  20  feet  below 
the  croppings. 

General  Grant  tunnel :  Located  to  intersect  several  lodes — the  Har- 
riet, Seymour,  General  Grant,  Blue  Monitor,  Lola  Montez,  and  others. 
The  ores  of  these  lodes  are  worth  about  $45  per  ton  in  silver,  and  con- 
tain 20  per  cent,  of  lead.  The  tunnel  was  commenced  July  16,  1870. 
In  April,  1871,  $2,000  worth  of  work  had  been  done  on  it  and  the 
claims.  Upwards  of  300  tons  of  ore  had  been  taken  out,  one  car-load 
of  which  was  shipped  to  Liverpool. 

Blue  Monitor  :  Claim  3,000  feet  -,  work  was  commenced  in  July,  1870, 
and  a  large  amount  of  ore  taken  out.  It  assays  about  60  ounces  of  sil- 
ver per  ton  and  15  per  cent,  of  lead.  Owned  by  W.  W.  Angel,  William 
Trans,  L.  W.  Clark,  and  others. 

The  Raymond  Smelting- Works  are  located  at  Ophir  City,  East  CaGon, 
fifty  miles  from  Salt  Lake  City.  Operations  commenced  March  1,  1871 ; 
building  40  by  80  feet;  steam-power;  one  blast-furnace;  capacity 
10  tons  of  ore  per  day ;  on  an  average,  3^  tons  of  the  ore  smelted  pro- 
duced one  ton  of  metal.  Forty  tons  of  base  bullion  were  produced  up 
to  April  30,  1871 ;  value  per  ton,  $257.  Another  blast-furnace  was  then 
erecting.  Charcoal  is  used  as  fuel.  The  average  assayed  value  in  silver 
per  ton  was  131  ounces.  I  am  indebted  for  these  details  to  Mr.  S.  A. 
Eaymond,  superintendent  of  the  works. 

Camp  Floyd  district — This  district  adjoins  Ophir  or  East  Canon  dis- 
trict on  the  south.  It  is  comparatively  ne,w,  and  the  claims  are  not  yet 
much  developed.  The  outcroppings  of  veins  are  well  defined,  and  are 
not  so  high  up  on  the  mountain  as  at  Lion  Hill.  The  winters  are  not  so 
severe,  and  it  is  claimed  that  miners  can  work  in  open  claims  during  the 
season.  Among  the  principal  claims  are  the  Sparrow-Hawk,  Silver 
Cloud,  (reported  to  have  been  recently  sold  to  an  English  company,) 
Mormon  Chief,  and  the  Grecian  Bend.  There  is  also  a  vein  aftbrding 
cinnabar  of  low  percentage. 

Sparrow-Hawk :  This  claim,  opened  during  the  summer  by  Mr.  Mc- 
Masters,  shows  a  considerable  body  of  shaly  quartz,  of  a  dull,  bluish- 
gray  color,  and  coated  with  films  of  chloride  of  silver.  The  vein  is 
marked  by  very  heavy  quartz  croppings.  The  thickness  at  the  open 
cut,  from  which  most  of  the  silver-bearing  ore  has  been  taken,  is  about 
50  feet,  but  it  is  irregular.  A  large  portion  of  these  croppings  is  appar- 
ently quite  free  from  ore  in  paying  quantity.  In  August  last  there  was 
a  large  pile  of  ore  on  the  dump,  estimated  at  100  tons  of  first-class  and 
the  same  quantity  of  second-class  ore. 


o 


14      MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTAINS 


Grecian  Bend :  This  claim  is  a  sliort  distance  beyond-tlie  Sparrow- 
Hawk,  and  may  be  a  prolongation  of  the  same  vein.  This,  and  the  Mor- 
mon Chief  claim  beyond  it,  are  adjoining  claims,  each  having  2,000  feet 
upon  the  lode.  They  are  characterized  by  an  enormous  outcrop  of  quartz 
stretching  up  the  side  of  the  mountain  for  a  mile  or  more.  It  rises  from 
20  to  50  feet  or  more  in  height,  and  has  an  irregularly  broken,  precipi- 
tous face.  It  j)itches  into  the  hill  at  an  angle  of  about  20°,  and  the  gen- 
eral direction  of  the  cropping  is  10°  south  of  west.  This  outcrop  is  in 
general  quite  hard  and  compact,  and  gives  little  indication  of  being  ore- 
bearing,  though  the  color  is  dark,  and  it  much  resembles  the  quartz  at 
the  Sparrow-Hawk  claim,  where  chloride  of  silver  has  been  found.  Very 
little  work  has  been  done  on  either  of  these  claims.  With  the  excep- 
tion of  two  small  pits  upon  the  lower  edge  of  the  croppiugs  the  mass  of 
the  vein  is  untouched,  and  awaits  vigorous  work,  conducted  upon  a  lib- 
eral scale,  to  break  into  the  rocky  mass  and  show  whether  it  is  ore-bear- 
ing or  not.  At  one  of  the  excavations  there  are  some  small  streaks  of 
ore,  which,  it  is  said,  assay  well  for  silver.  At  that  place  the  ledge  ap- 
pears to  be  split  up  into  several  layers,  but  all  of  them  are  conformable 
to  the  strata  of  shaly  limestone  above  and  below.  The  indications  are 
sufficient  to  justify  the  expenditure  of  some  money  in  prospecting  the 
ground,  esi)ecially  along  the  contact  of  the  quartz  with  the  wall-rocks. 

West  Mountain  Mining  district^  Bingham  Cafion. — Among  the  numerous 
claims  in  this  district  may  be  mentioned  the  Buel  and  Bateman  mines, 
sold  to  an  English  com^oauy  during  the  summer,  the  Vespasian,  worked 
by  Kelsey  &  Sons,  the  Silver  Jane,  Kenosh,  Winnamuck,  Washington, 
Spanish,  and  Equi. 

Kenosh  lode:  Claim,  1,000  feet;  "A^ein"  said  to  be  34  feet  wide;  ore 
assays  35  ounces  silver  to  the  ton,  and  GO  jjer  cent,  of  lead.  One  thou- 
sand dollars'  worth  of  work  had  been  expended  up  to  April,  1871,  in 
shaft  and  tunnels.  Work  was  commenced  in  July,  1870.  Some  350 
tons  of  ore  had  been  taken  out  and  100  tons  sold.  Fifty  tons  of  base 
bullion,  valued  at  $300  per  ton,  were  shipped  to  Chicago, 

Winnamuck  mine:  Two  thousand  feet  located;  "vein"  varies  in 
width  from  a  foot  up  to  16J  feet.  The  ore  is  argentiferous  galena  and 
carbonates.  Work  was  commenced  on  this  lode  in  1864,  and  the  vein 
is  opened  by  an  incline  shaft  300  feet  deep,  and  two  drifts  70  to  80  feet 
long  and  72"  feet  apart.  Some  1,200  tons  of  ore  had  been  taken  out  up 
to  April,  1871.  At  present  the  mine  belongs  to  Messrs.  Bristol  &  Dag- 
get,  who  have  worked  it  very  successfully  during  the  year.  As  their 
furnace  (a  large  one  of  the  Piltz  pattern)  is  located  immediately  below 
the  mine,  so  that  the  ore  can  be  directly  run  down  to  the  charge-floor 
by  means  of  a  chute,  which  commences  at  the  mouth  of  one  of  the  tun- 
nels, and,  as  a  part  of  the  ore  from  this  mine  (carbonate)  contains  much 
more  oxide  of  iion,  and  is  richer  in  lead  and  silver,  than  is  usual  in  the 
Bingham  mines,  these  gentlemen  prosecute  their  business  under  some- 
what more  favorable  circumstances  than  the  other  mine  and  furnace 
owners.  In  fact,  as  far  as  I  was  able  to  ascertain,  they  are  the  only 
successfal  mine-owners  in  the  district,  a  fact  due  partly  to  the  above 
causes  and  partly  to  their  superior  intelligence  and  the  good  tact  which 
caused  them  to  employ  an  accomplished  metallurgist  to  build  their 
furnace  and  to  start  it  running  successfully.  These  gentlemen  have 
also  worked  the  ore  from  the  Spanish  mine,  a  great  part  of  which  was 
galena,  and  of  medium  richness  in  silver,  in  their  furnace. 

The  mines  and  works  most  frequently  mentioned  during  last  summer 
and  fall  have,  however,  been  those  foruierly  owned  by  Messrs.  Buel  & 
Bateman,  and  transferred  in  the  summer  to  the  Utah  Silver  Mining  and 
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Smeltiug  Company,  limited,  an  Englisli  company,  wliicli  is  reported 
to  bave  paid  the  high  price  of  $450,000  for  the  property.    The  mines 
are  located  at  the  head  of  Bingham  Oaiion,  and  the  claims  cover  several 
hills  comi:)letely  by  being  staked  out  on  imaginary  veins  running  in  all 
conceivable  directions.    In  reality,  however,  there  appear  to  be  no 
veins  here,  but  irregular  pockets  in  quartzite,  which  carry  quartzose 
lead  ores,  very  poor  in  lead  and  silver.    The  claims  located  are  the 
Dartmouth,    Bullion,    Portland,  Sturgess,  Warrior,  Allison,    Chance, 
Onesimus,  and  Belshazar,  each  containing  1,200  feet.     At  the  time  of 
the  writer's  visit  to  the  property,  which  was  shortly  after  the  transfer  to 
English  hands,  the  Portland  was  principally  worked,  as  it  carried  the 
best  ore.     But  this  ore  contained,  I  am  informed,  only  from  $4  to  $30 
in  silver  per  ton.     The  ore-body  opened  in  the  tunnel  was  extremely 
irregular  and  much  mixed  with  gangue.     The  ore  hex'e  consisted  princi- 
pally of  carbonate  and  leadhillite.     As  widely  differiug  reports  had  been 
made  by  an  American  and  by  two  English   mining  engineers — the 
American  having  condemned  the  mines  as  not  worth  working,  while 
the  Englishmen  figured  up  large  prospective  profits  for  the  purchasers — 
the  writer  took  some  samples  of  the  ores  then  being  smelted  to  ascertain 
their  real  value.    These  samples  assayed  as  follows : 

Lead.  Silver  -per  ton. 

1.  Silicious  and  argillaceous  iron-stained 

carbonate  of  lead ^ '    4.6  per  cent.       1.21  ounces. 

2.  Ochreous  carbonate 25.     per  cent.     10.93  ounces. 

3.  White  ore,  (mixture  of  carbonate  and 

leadhillite) 57.    per  cent.    12.10  ounces. 

The  last  sample  was  taken  from  a  small  pile  of  picked  ore,  and  came 
from  the  Portland,  where  it  occurred  in  patches. 

The  extraordinarily  unprofitable  smelting  operations  of  this  company, 
as  well  as  the  successful  ones  of  Bristol  and  Dagget,  are  mentioned  in 
another  part  of  this  report,  under  "  Lead-smelting  in  Nevada  and 
Utah." 

The  English  company  commenced,  immediately  after  their  purchase 
was  consummated,  to  erect  a  large  furnace  of  the  combined  Piltz-Eas- 
chette  pattern,  the  capacity  of  wliich  is  45  tons  a  day.  This  costly  fur- 
nace, as  well  as  equally  costly  prospecting  operations,  swallowed  up  the 
original  working  capital  of  the  company  very  soon,  and  in  December  it 
was  reported  that  prospects  here  were  very  discouraging.  According 
to  still  later  news,  however,  the  company  had  raised  a  new  working 
capital,  and  a  new  ore-body  had  been  discovered  in  the  Warrior. 

The  Oro  claim  is  situated  in  Markham's  Fork,  and  is  opened  by  a 
shaft  about  70  feet  deep.  The  Washington  is  a  location  about  2,000 
fe^t  southwest  of  the  Vespasian  claim,  opened  by  a  shaft  about  80  feet 
in  depth  in  September  last.  The  Vespasian  is  about  a  mile  and  a  half 
west  of  the  Oro  claim.  Shaft,  in  September,  about  60  feet  deep,  and 
reported  ;is  showing  a  vein  of  ore  about  three  feet  in  thickness.  The 
Silver  Jane,  about  one-quarter  of  a  mile  beyond  the  Vespasian  in  a 
northwesterly  direction,  has  a  shaft  about  70  feet  in  depth. 

There  are  numerous  other  claims  in  this  district,  but  in  all  of  them 
the  ores  are  poor  in  silver  as  well  as  in  lead.  Concentration,  which 
seems  to  me  the  only  rational  method  for  working  these  mines  success- 
fully, has  not  yet  been  attempted. 

Gold-placers. — Placer  gold  has  been  found  and  worked  for  in  the 
lower  parts  of  Bingham  Cailon  for  the  past  four  or  five  years.  The 
claims  are  numerous,  and  much  work  has  been  done.    Costly  prepara- 
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tions  have^beeu  made  during  the  past  summer  to  reach  the  bed  of  the 
old  chaimel  under  a  considerable  depth  of  earth  and  gravel.  At 
Mason  M.  Hill's  claim,  located  in  the  caiiou,  two  miles  above  its  mouth,ex- 
pensive  machinery  for  hoisting  and  pumping  has  been  erected.  In 
October  Inst  the  shaft  was  about  80  feet  deep,  but  the  progress  of  the 
work  was  retarded  by  the  great  influx  of  water,  which  the  Cornish 
pumps,  then  erected  in  the  shaft,  could  not  master.  In  November, 
however,  Mr.  Hill  i)rocured  a  compound  propeller  pump,  Shaw  patent, 
of  a  capacity  of  1,000  gallons  per  minute,  from  Philadelphia,  and  by  this 
means  it  was  expected  that  he  would  be  able  to  continue  sinking  his 
shaft,  and  reach  bed-rock.  Heretofore  the  only  claims  worked  in  the 
caiion  had  been  the  bars  on  the  hill-sides,  and  in  several  instances  old 
river-channels  on  top  of  some  of  the  spurs  coming  down  to  the  main 
caiion.  These  have  generally  paid  very  well,  and  in  some  cases  ex- 
traordinarily large  strikes  have  been  made.  During  the  last  season  a 
company  of  foreigners,  Italians  or  Si)aniards,  were  reported  as  having 
been  especially  successful.  They  had  taken  out  of  their  claim,  which  is 
located  on  the  top  of  a  considerable  hill  close  to  Bingham  City,  over 
$50,000  in  a  very  short  time.  The  total  yield  of  the  Bingham  placers, 
since  they  have  been  worked,  is  given  by  those  best  informed  as  over 
$500,000,  over  $100,000  of  which  is  last  year's  product.  The  gravel  in 
Bingham  is  little  washed,  and  consists  mostly  of  angular  fragments  of 
quartzite.  The  supply  of  water  in  the  caiion  is  insufficient,  except  in 
the  early  spring,  when  the  melting  snows  furnish  an  adequate  supply 
for  the  hyclraulics  and  sluices  for  a  few  months. 

Bed-rock  in  the  lower  part  of  the  caiion  has  never  been  reached,  and, 
in  view  of  this,  Mr.  Hill's  enterprise  is  of  great  moment  to  the  future  of 
the  i)lacer-mining  interest. 

According  to  information  which  reached  me  at  the  end  of  the  year, 
gold-bearing  quartz-veins  had  been  discovered  in  one  of  the  side  carious, 
but  I  am  without  any  particulars. 

Tintie  district. — This  district  is  in  Tooele  County,  about  seventy  miles 
southwest  of  Salt  Lake  City.  Both  East  and  West  Tintie  districts  are 
reached  by  Concord  stage-coaches  from  the  city,  and  they  have  the  great 
advantages  of  accessibility,  with  plenty  of  wood  and  water,  and  very 
mild  winters,  without  snow,  stock  being  kept  unhoused  all  winter.  The 
name  is  supposed  to  be  that  of  an  Indian  chief  formerly  living  in  that 
valley.  West  Tintie  first  attracted  attention  as  a  mineral  region  in  De- 
cember, 1869.  The  first  discoveries  were  made  by  Messrs.  Stephen  B. 
Morue,  Peck,  Hyde,  and  others.  They  found  the  outcrops  of  the  now 
famous  Sunbeam  lode.  This  is  now  one  of  the  principal  veins  in  the 
region,  and  it  extends  far  enough  to  permit  a  great  many  locations  along 
its  course,  some  of  which  have  been  opened  to  a  considerable  depth. 
Among  other  important  localities  are  Eureka  Hill,  the  Mammoth,  and 
the  Armstrong  copper  claims,  the  Shoebridge,  the  Martha  Washington, 
Black  Dragon,  Gray  Eagle,  Highlander,  Swansea,  Argenta,  Diamond, 
Evening  Star,  Korth  Star,  and  James  Bird.  There  are  many  more  from 
which  much  is  expected. 

Jiureka  Hill :  This  is  by  far  the  most  prominent  and  best-known  mining 
locality  in  the  district.  It  has  been  successfully  worked  during  the  year, 
and  has  produced  large  quantities  of  rich  smelting-ore.  The  formation 
is  stratilied  limestone,  uplifted  nearly  on  edge.  The  veins  are  upon  a 
projecting  spur,  with  a  rounded,  elongated  surface.  Pits  sunk,  from  2 
to  10  feet  in  depth,  almost  anywhere  upon  this  hill,  reach  argentiferous 
ore,  much  of  it  highly  charged  with  horn-silver.  Galena,  and  its  deriv- 
atives by  decomposition,  are  abundant,  and  some  of  the  ores  contain 
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considerable  quantities  of  copper,  enoiigli  to  produce  brilliantly-colored 
specimens  of  green  and  blue  carbonates.  The  ore-deposits  appear  to 
follow  the  vertical  stratification  of  the  limestone,  and  to  occur  in  irreg- 
ular masses.  They  are  not  in  all  cases  confined  to  one  bed  or  division 
of  the  rocks,  but  crop  out  in  many  nearly  parallel  irregular  veins,  some- 
times connected,  without  doubt,  by  cross-courses  or  seams  cutting  across 
the  strata.  The  contiguity  of  the  outcrops,  and  the  possible  intersec- 
tion of  the  veins  below,  have  led  to  much  difficulty  and  litigation  among 
the  numerous  claim-holders.  The  principal  part  of  the  ore  from  this  lo- 
cality is  carted  to  smelting-works  at  Homansville,  a  few  miles  distant. 
They  are  known  as  the  Utah  Smelting  and  Milling  Company's  works. 
These  works  commenced  operations  June  17,  1871,  and  at  the  time  of 
the  visit  of  the  writer  had  been  running  sixty  days.  The  company 
have  two  furnaces,  but  had  been  running  only  one  of  them  at  a  time, 
partly  because  of  the  scarcity  of  workmen,  most  of  them  being  required 
to  put  the  mine,  the  Scotia,  in  such  working  order  that  there  should  be 
no  lack  of  ore  for  both  furnaces.  It  was  expected  in  the  month  of  August 
that  both  faruaces  would  soon  be  in  full  operation. 

In  the  sixty  days  from  starting  there  had  been  run  out  2,849  bars  of 
silver-lead,  averaging  121  pounds  to  the  bar,  or  in  all  172^^0  tous,  with 
an  average  value  of  $210  per  ton.  The  furnace  Avas  running  upon  a 
mixture  of  ores  from  Eureka,  the  Scotia,  and  other  places.  A  very  con- 
siderable amount  of  arsenic  and  antimony  was  evidently  present,  for 
the  fumes  of  the  former  pervaded  the  atmosphere  around  the  works. 
Iron-ore  is  used  to  mix  with  the  charges.  Good  charcoal  is  delivered  at 
the  works  at  IG  cents  per  bushel.  The  blast  is  obtained  by  Eoot's 
blower,  worked  by  a  portable  steam-engine,  built  in  Chicago.  The  pro- 
duct ranges  from  44  to  50  bars  a  day. 

Other  smelting-farnaces  have  been  erected  at  Diamond  City,  and  have 
run  upon  ores  from  the  Shower  mines  and  on  other  ores  obtained  by 
purchase. 

The  Mammoth  copper  claim  is  a  remarkable  deposit  of  ore  in  lime- 
stone, cropping  out  upon  the  western  slope  of  a  hill  facing  the  broad 
and  well-wooded  valley  of  Tintic,  and  only  a  few  miles  south  of  Eureka 
Hill,  It  is  oj^ened  upon  the  surface  by  a  broad  cut,  a  cross-cut,  and  a 
shaft  to  a  depth  of  about  170  feet.  This  last  is  irregular  in  its  direc- 
tion and  dip,  but  follows  the  mass  of  the  ore.  A  cross-cut  at  the  bot- 
tom of  the  shaft,  52  feet  long,  has  not  reached  the  limits  of  the  ore-mass 
in  either  direction.  This  ore  is,  much  of  it,  very  ferruginous  and  poor  in 
copper,  but  there  are  masses  and  seams  of  rich,  dark-colored  ore,  mixed 
with  green  and  blue  carbonates  of  copper.  The  undecoraposed  ore  oc- 
curs not  only  in  amorphous  masses,  but  in  bladed  crystals  several  inches 
in  length,  radiating  through  the  greenish  vein-stone.  This  mineral  con- 
tains sulphur  and  arsenic,  and  is  probably  the  species  enargite.  The 
secondary  ores  resulting  from  its  decomposition  are  very  highly  colored, 
and  give  beautifully- variegated  masses  of  green  and  blue  carbonate,  be- 
sides masses  of  silicate  of  copper.  Over  150  sackfuls  of  black  oxide 
and  green  carbonate  of  copper  were  taken  from  one  of  the  open  cuts 
at  the  surface.  Considerajjle  quantities  of  ore  from  this  and  adjoining 
claims  have  been  shipped  to  Swansea.  Most  of  it  has  been  sold  to  dealers 
in  ores  at  Salt  Lake  City. 

There  is  doubtless  a  large  amount  of  ore  remaining  in  these  irregu- 
larly-formed deposits,  which,  without  forming  a  regular  vein  between 
well-marked  walls,  appear  to  extend  along  a  certain  belt  or  zone  follow- 
ing the  stratification  of  the  limestone.     Similar  ore  api)ears  again  in  the 
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adjoining  liill,  at  the  Armstrong  claim,  from  wliich  large  amounts  have 
been  shipped. 

The  percentage  of  copper  in  the  ores  from  these  claims  varies  with 
the  care  taken  in  selecting.  From  10  to  50  per  cent,  may  be  regarded 
as  a  possible  range  for  the  ore  in  shipping  quantities.  A  very  consid- 
erable quantity  probably  will  not  run  over  8  per  cent.  The  value  of  sil- 
ver is  reported  to  be  from  $20  to  $100  per  ton.  Some  700  tons  of  ore 
had  been  extracted  and  shipped  up  to  April  1,  1871,  300  tons  of  which 
were  sent  to  purchasers  in  Salt  Lake  City. 

A  tunnel  is  now  being  run  into  the  hill,  in  a  northeasterly  direction,  so 
as  to  intersect  the  Mammoth  claim  in  depth.  Tliis  tunnel  will  be  about 
500  feet  long  and  213  below  the  croppings.  On  the  17th  of  August 
last  this  tunnel  had  been  run  117  feet,  00  feet  of  which  was  open  cut. 
The  ore-mass  trends  about  northwest  and  northeast,  and  dips  to  the 
north  and  east  at  about  45^. 

The  Martha  Washington  claim  is  about  two  miles  from  the  Mammoth, 
and  carries  silver  and  lead,  without  much  copper.  It  has  a  distinct  vein- 
structure  trending  northeasterly  and  dipping  westerly  about  70°.  In 
thickness  it  ranges  from  2  to  1  feet.  The  ore  isquartzose,  rusty,  spongy, 
and  appears  to  be  the  result  of  the  decomposition  of  argentiferous  and 
antimonial  galena.  It  is  reported  to  assay  from  $40  to  $150  in  silver 
per  ton.  From  40  to  50  tons  were  upon  the  dump  in  August  last.  The 
incline  shaft,  from  40  to  50  feet  in  depth,  was  so  full  of  carbonic-acid  gas 
that  it  could  not  be  entered  with  a  burning  candle. 

The  North  Star  location  is  900  feet  in  length,  and  is  about  one  mile 
south  of  the  Mammoth.  The  vein  is  in  limestone,  with  a  gangue  of 
heavy  spar,  and  is  said  to  be  14  feet  wide,  and  cuts  the  strata  vertically. 
A  tunnel  is  being  run  in  to  cut  the  vein  at  a  depth  of  75  feet.  This  ore 
is  reported  to  carry  gold  and  silver,  and  to  assay  from  $20  to  $200  per 
ton.    Owners,  Messrs.  Cougar,  Loomis,  Oakley  and  Carter. 

Black  Dragon :  Location  2,200  feet  in  length,  and  on  the  same  range 
as  the  North  Star.  The  vein  is  reported  to  be  from  4  to  10  feet  wide,  in 
limestone,  carrying  carbonate  of  lead  and  ferruginous  matter,  assaying, 
on  an  average,  about  $50  per  ton.  Owners,  Messrs.  Moore,  Peck,  Mc- 
Curdy  and  Morgan. 

TheSunbeam is  aremarkably  well-defined  vertical  vein, cutting  through 

hard,  porphyritic  rocks,  and  having  distinct  and  hard  croppings  for 
about  one  mile  in  length.  These  croppings  are  quartzose,  and  they 
stand  from  2  to  5  feet  above  the  surface.  In  many  places  they  are  much 
divided  up  by  intermediate  masses  of  rock.  It  may  be  called  a  thin 
vein,  for  the  ore-bearing  portion  rarely  exceeds  6  to  12  inches  in  thick- 
ness, although  in  places  the  croppings  indicate  a  much  greater  breadth. 
The  ore  is  a  decomposed  galena,  giving  oxides  and  carbonates  of  lead 
rich  in  silver.  The  assays  have  ranged  from  $32  to  $848  for  silver,  ac- 
cording to  the  samples.  On  this  claim  there  was  one  shaft  of  130  feet, 
and  another  of  50  feet  in  depth.  It  is  opened  in  many  other  places, 
and  considerable  quantities  of  ore  have  been  taken  from  several  of  the 
claims,  chiefly  from  Con  gar's,  the  O.  K.,  and  Moore  and  Peck's. 

The  Shoebridge  claim  is  located  and  opened  on  the  top  of  a  high  hill 
beyond  the  Sunbeam.  It  is  remarkable  for  the  unchanged  condition  of 
the  ore  at  a  moderate  depth,  the  sulphurets  being  found  there  in  their 
full  brilliancy  without  any  rusty  or  ocherous  ore.  The  vein  is  opened 
by  a  shaft,  from  which  drifts  have  been  run  part  way  down,  and  at  the 
bottom,  116  feet  from  the  surface.  The  vein  runs  nearly  north  and  south, 
and  is  vertical.  It  has  a  good  clay  gouge  along  the  walls,  and  is  3  to  4 
feet  thick  in  the  widest  part,  about  half  way  down  the  shaft.    The  ore 
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is  extremely  iuterestiug,  inasmucli  as  it  consists  of  a  mixture  of  the  rare 
mineral  enargite  witli  iron  pyrites.  This  mineral  is  a  compound  of 
sulphur,  arsenic,  and  copper,  containing  about  47  per  cent,  of  the  metal 
and  some  silver.  It  is  taken  out  in  large,  brittle,  black  masses,  which 
are  easily  broken  up  after  exposure,  and  show  numerous  cavities  lined 
with  small  rhombic  crystals  characteristic  of  the  species. 

Biff  Cottonwood  district. — The  first  location  made  and  recorded  in  this 
district  was  in  June,  1870.  Nine  locations  were  recorded  in  that  month, 
9  in  July,  18  in  August,  17  in  September,  4  in  October,  in  all  of  which 
it  is  claimed  that  galena-ore  was  in  sight.  The  veins  vary  in  thickness 
from  G  inches  to  several  feet,  and  the  ores  assay  from  $25  per  ton  to 
several  hundreds,  according  to  samples.  The  Davenport,  Theresa, 
Wellington,  Highland  Chief,  Wandering  Boy,  Antelope,  Prince  of 
Wales,  Congress,  Lone  Star  State,  Kock  Island,  Beckwith,  Marfield, 
Hidden  Treasure,  Cooper,  Scott,  Eead  and  Benson,  and  the  Ophir,  all  had 
ore  in  sight  in  April,  1871.  The  Davenport,  Theresa,  Wandering  Boy, 
Marfield,  and  Prince  of  Wales,  had  each  yielded  some  ore  for  shipment 
already  in  the  fall  of  1870. 

There  were  over  two  hundred  locations  recorded  in  this  district  up  to 
April,  1871.  Its  southern  boundary  line  joins  upon  the  northern  edge 
of  Little  Cottonwood  district  along  the  summit  of  the  mountain,  above 
the  Emma  mine,  the  Savage,  Montezuma,  and  the  Flagstaff.  The  claims 
near  this  dividing  line  send  their  ores  down  into  Little  Cottonwood 
Canon. 

The  Davenport  mine  is  one  of  the  most  notable  of  the  district,  and 
has  produced  a  large  amount  of  ore  during  this  summer.  The  claim  is 
nearly  upon  the  dividing  line  of  the  two  districts  at  the  top  of  the  hill. 
It  is  opened  by  an  incliue  shaft  following  the  dip  of  the  vein.  The  ore 
is  similar  to  that  from  the  principal  claims  of  Little  Cottonwood,  and  is 
excellent  for  smelting.  It  appears  to  be  the  result  of  the  decomposi- 
tion of  argentiferous  antimonial  galena,  for  carborate  of  lead  and  the 
earthy-looking  oxides  of  lead  aud  antimony  are  abundant.  The  devel- 
opments made  up  to  the  close  of  the  season  were  favorable  to  the  extent 
and  richness  of  the  mine.  Considerable  ore  has  been  sent  down  the  Big 
Cottonwood  Caiiou  to  the  Hawkeye  works. 

Gold  is  reported  to  have  been  found  at  the  head  of  the  Big  Cotton- 
wood, high  up  among  the  granitic  and  gneissic  rocks. 

In  November,  1871,  the  district  contained  over  six  hundred  and 
tweuty-iive  locations. 

Little  Cottonwood  district. — Leaving  the  great  highway  about  seven 
miles  south  of  Salt  Lake  City,  the  road  to  Little  Cottonwood  crosses 
for  five  or  six  miles  the  low  foot-hills  formed  by  the  detritus  washed 
from  the  mountains.  These  are  not  genarally  cultivated,  and  present 
to  the  traveler  little  but  the  dusty  gray  sage-brush,  except  in  the  im- 
mediate vicinity  of  the  streams.  Along  the  base  of  the  steep  mount- 
ain-faces runs,  the  bench  or  old  water-line,  indicating  the  former 
line  of  the  great  fresh- water  basin,  a  small  portion  of  which  is  now  oc- 
cupied by  Salt  Lake.  This  bench  can  be  distinctly  seen,  even  at  a 
great  distance,  and  can  be  followed  for  many  miles  along  the  mount- 
ains. 

The  Wasatch  range  at  this  point  consists  of  upturned  strata  of  sand- 
stone, quartzite,  slate,  limestone  and  granite,  the  latter  apparently  of 
sedimentary  origin,  like  the  rest.  Whoever  undertakes  to  explain  the 
geology  of  the  Cottonwood  Canons  on  the  theory  that  the  granite  is 
eruptive,  and  forms  the  central  mass  of  the  upheaval,  will  be  involved  in 
serious  contradictions,  and  will  be  obliged  to  twist  the  facts  consider- 
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ably  to  fit  them  to  tbis  notion.  Tbe  general  course  of  tbe  strata  is  nearly 
uortbwest  and  southeast,  bearing  rather  towards  east  and  west,  and  thus 
crossing  obliquely  the  geographical  axis  of  the  range,  which  is  nearly 
meridional,  as  well  as  the  course  of  the  caiions,  which  is,  windings 
apart,  on  the  whole,  east  and  west.  Thus  in  riding  through  the  canons, 
one  may  observe  on  both  sides  the  successive  strata,  the  edge  or  out- 
croj)  of  each  one  on  the  southern  side  being  farther  up  the  canon  (east) 
than  its  continuation  on  the  northern  side.  The  dip  is  usually  about 
60°  northeast. 

The  scenery  in  the  Cottonwood  Caiions  is  both  grand  and  lovely.  The 
Big  Cottonw^ood  Caiion  is  wild,  precipitous,  narrow,  and  tortuous.  At 
twenty  different  points,  as  one  rides  along  the  bank  of  the  stream,  the 
rock-masses  before  and  behind  seem  to  close  up,  and  leave  neither  inlet 
nor  outlet  for  the  tumbling  waters.  But  the  reckless  river,  getting 
used  to  this  sort  of  thing  at  last,  plunges  boldly  toward  the  apparently 
impenetrable  barrier,  and  lo !  a  narrow  fissure,  unseeu  before,  opens 
around  some  jatting  crag,  and  the  flood  surges  through,  to  enter 
another  cul-de-sac  and  escape  again  by  a  hidden  outlet.  Those  who 
have  admired  the  Devil's  Gate,  in  Weber  CaQou — the  most  romantic 
point  on  the  Union  Pacific  Railroad — will  uuderstaud,  from  the  hint 
which  that  one  spot  gives,  what  must  be  the  picturesque  effect  of  this 
caiion,  which  is  crowded  full  of  such  surprises.  Weber  Caiion,  in  fact, 
has  in  a  feeble  degree  many  of  the  characteristic  features  of  the  Wa- 
satch scenery ;  but  Big  Cottonwood  excels  it  in  every  particular.  The 
vast  overhanging  peaks  and  cliffs  on  either  side,  rising  3,000  feet  or 
more  above  the  road;  the  musical  brooks  that  pour  down  their  steep 
gorges,  now  leaping  in  cascades,  now  burying  themselves,  to  re-appear 
as  cool,  clear  springs;  the  stately  forests  of  pines  and  aspens;  and, 
last  touch  of  beauty,  the  stains  and  patches  of  brilliant  color  from  innu- 
merable wild  flowers  that  cover  acres  and  acres  of  the  mountain  sides 
with  pure  white  and  delicate  blue,  and  bright  yellow,  and  fiery  red  and 
imi3erial  purple  hues — these  elements  all  combined,  and  viewed  through 
the  marvelous  lens  of  the  spotless  upper  air,  iireseut  a  picture  impres- 
sive and  inspiring  beyond  words.  Each  of  our  great  mountain-systems, 
the  Alleghany,  the  liocky  Mountains,  the  Wasatch,  the  ranges  of  the 
great  inland  basin,  the  Sierra  Nevada,  and  the  Coast  Range,  has  its  pe- 
culiar style;  but  it  seems  to  me,  after  seeing  them  all,  that  the  Wa- 
satch unites  more  completely  than  any  other  (unless  it  be  the  Cascades 
of  Oregon)  the  softness,  beauty,  and  luxuriance  of  the  East,  with  the 
sublimity  and  solemn  grandeur  of  the  West.  In  these  respects  the 
caiion  of  the  American  Fork  perhaps  surpasses  those  of  the  two  Cotton- 
woods  ;  but  as  I  have  not  yet  had  the  pleasure  of  a  i)ersonal  acquaint- 
ance with  it,  I  cannot  speak  with  so  much  enthusiasm  concerning  its 
scenery. 

When  it  is  added  that  Big  Cottonwood  caiion  is  not  more  than  four- 
teen miles  from  Salt  Lake  City,  and  that  even  this  short  distance  will 
soon  be  traversed  by  rail,  so  that  the  tourist  can  leave  the  cars  almost 
at  the  very  mouth  of  the  caiion,  it  will  be  evident  that  this  remarkable 
scenery  is  destined  to  become  well  known  and  loved  by  thousands  of 
travelers.  luded,  I  do  not  doubt  that  Salt  Lake  City,  so  interesting 
on  many  accounts,  will  be  a  great  resort  of  pleasure  and  beauty  seekers 
henceforward. 

At  the  mouth  of  Little  Cottonwood  Caiion  are  Colonel  Buell's  reduc- 
tion-works, comprising  twoPiltz  furnaces.  The  location  is  magnificent, 
affording  a  fine  water-i:)ower,  excellent  dumping-grounds,  &c.  The  fur- 
naces were  both  idle  during  my  visit,  one  being  just  ready  to  start 
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and  the  other  being  choked  Mith  a  huge  salamander.  Half  way  up  the 
canon  i  passed  the  works  of  Jones  &  Pardee — one-shaft  furnace,  half 
strangled  with  a  salamander,  but  smelting  bravely  and  persistently 
on  to  the  last  gasp.  At  the  head  of  the  caiion,  about  nine  miles  from 
the  mouth,  is  the  town  of  Central  City. 

Little  Cottonwood  district  includes  the  valley  of  the  Little  Cotton- 
wood, and  extends  to  the  summit  of  the  mountains  on  each  side.  The 
lower  part  of  the  canon  is  walled  by  granite  remarkable  for  its  uniform- 
ity in  structure  and  grain,  its  large  masses,  and  the  ease  with  which  it 
breaks  into  rectanguhir  blocks  for  building.  The  stones  for  the  founda- 
tion of  the  new- Mormon  temple  at  Salt  Lake  City  are  obtained  here. 
Higher  up  the  canon  the  granite  is  overlaid  by  metamorphic  sandstones, 
slates,  and  limestone  strata,  extending  to  and  beyond  the  summit.  The 
strata  show  in  the  most  distinct  and  striking  manner,  whole  mountains 
being  cut  through  so  as  to  give  splendid  natural  sections.  It  is  in  the 
limestone  rocks,  at  about  the  middle  of  the  series,  that  thje  principal  ed- 
XM)sits  of  ore  occur.  Tlie  claims  are  chiefly  upon  the  north  side  of  the 
valley,  on  the  slope  of  the  mountain  lacing  the  south.  The  celebrated 
Emma  claim  is  about  halfway  up,  and  above  it  are  the  Savage,  Monte- 
zuma, and  Flagstaff,  besides  many  others  more  or  less  opened  and  de- 
veloped. The  tirst  legitimate  location  in  the  valley,  according  to  Dr.  O. 
H.  Cougar,  was  made  by  Mr.  Silas  Brain,  in  August,  18o5.  This  and 
other  locations  were  bought  by  Dr.  Cougar,  in  connection  with  the  New 
York  and'  Utah  Prospecting  and  Mining  Company.  One  thousand  feet 
of  each  of  the  North  Star,  American  Eagle,  and  Morning  Star  claims 
were  sold  by  this  company  to  Mr.  Bruner,  of  Philadelphia.  Attempts 
were  early  made  to  construct  and  work  furnaces,  and,  after  some  un- 
successful trials,  Dr  Cougar,  in  September,  18C6,  succeedetl  in  i)ro- 
ducing  about  3,000  pounds  of  silver-lead,  worth  about  $300  per  ton,  in 
silver. 

In  1869  Mr.  J.  B.  Woodman  sunk  a  shaft  a  short  distance  below  the 
North  Star  claim,  and  followed  indications  of  ore  until  he  suddenly 
opened  into  the  immense  deposit  now  known  as  the  Emma  mine.  At 
the  i^resent  time  the  claims,  shafts,  tunnels,  and  open  cuts  upon  the  hill 
may  be  counted  by  hundreds,  and  several  claims  beside  the  Emma  have 
produced  large  amounts  of  argentiferous  ore. 

The  Emma  mine  is  one  of  the  most  remarkable  deposits  of  argentif- 
erous ore  ever  opened.  Without  any  well-marked  outcroppings,  there 
was  nothing  upon  the  surface  to  indicate  the  i)resence  of  such  a  mass  of 
ore  except  a  slight  discoloration  of  the  limestone  and  a  few  ferruginous 
streaks  visible  in  the  face  of  a  cut  made  for  starting  the  shaft.  Some  of 
the  earliest  locators  in  the  caiion  assert,  however,  that  in  the  little  ra- 
vines below  this  shaft  large  masses  of  galena,  some  weighing  over  100/ 
pounds,  were  found  upon  the  surface  and  in  the  soil.  After  the  dis- 
covery of  the  deposit,  by  means  of  the  shaft,  a  tunnel  was  run  in  so  as 
to  intersect  it  in  depth.  This  tunnel  extends  in  a  northwesterly  direc- 
tion, and  is  365  feet  long.  It  intersects  the  ore-mass  where  it  was  about 
60  feet  long  and  40  feet  wide,  measured  horizontally.  From  this  level, 
called  the  first  floor,  ore  has  been  mined  above  and  below  until  an  exca- 
vation or  chamber  has  been  formed,  varying  from  20  to  50  feet  in  width, 
and  from  50  to  70  in  length,  and  77  in  height  above  the  tunnel-level,  and 
50  in  depth  below. 

In  August  last  a  portion  of  the  ore  below  the  tunnel-level  was  still 

standing,  but  the  mine  had  produced  from  10,000  to  12,000  tons  of  ore, 

assaying  from  100  to  216  ounces  of  silver  per  ton  of  2,000  pounds,  and 

from  30  to  GG  per  cent,  of  lead,  averaging  about  160  ounces  of  silver,  and 
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from  45  to  50  per  ceot.  of  lead.  The  total  value  of  this  ore,  at  the  cash 
price  paid  for  a  large  part  of  it  in  Liverpool,  £3G,  or  $175  in  round  num- 
bers, was  about  $2,000,000. 

This  ore  was  extracted  at  comparatively  little  cost.  Most  of  it  was 
stoped  from  below  upward,  and  was  delivered  by  chutes  into  the  cars 
upon  the  tramway  laid  in  the  tunnel.  In  general  the  ore  was  soft  and 
easily  excavated  by  picks  and  shovels,  without  the  aid  of  gunpowder. 
It  consisted  chiefly  of  ferruginous  and  earthy-looking  mixtures  of  car- 
bonate and  oxide  of  lead,  oxide  of  iron  and  of  antimony,  mixed  with 
nodules  of  galena.  It  appears  to  have  resulted  from  the  decomposition 
of  argentiferous  galena,  and  other  sulphureted  and  antimonial  miner- 
als, containing  silver.  The  ore  may  be  said  to  be  without  gangue,  and 
does  not  require  hand-sorting  or  separating  by  mechanical  means  from 
worthless  vein -stone.  This  ore  was  shoveled  up  and  put  into  sacks  for 
shipment  without  any  other  delay  or  expense.  The  laiger  part  was 
shipped  overland  by  railroad  to  New  York,  and  thence  by  steamer  to 
Liverpool. 

The  walls  of  the  excavation  are  very  irregular,  but  consist  of  a  hard, 
white  dolomitic  lituestone.  The  ore-mass  appears  to  conform  to  the  strati- 
lication,  and  to  have  a  general  northwesterly  direction,  dipping  to  the 
imrtheast.  The  extent  of  the  ore-mass  in  the  direction  of  its  length  had 
not  been  fully  ascertained  at  some  of  the  levels  when  I  visited  the  mine  in 
July,  though  in  most  of  the  floors  it  had  all  been  taken  out,  and  the 
form  of  the  excavation  may  be  taken  as  marking,  in  a  general  way,  the 
limits  of  the  main  body.  A  peculiar  brecciated  mass  of  dolomitic  lime- 
stone accompanies  the  ore,  and  may  be  regarded  as  vein-matter,  lor 
nodules  of  galena  are  found  isolated  in  its  midst  as  well  as  small  patches 
of  soft  earthy  ore  disconnected  with  the  main  body.  The  limits  of  this 
ore-bearing  breccia  are  not  yet  ascertained,  and  prospecting-drifts  to  the 
northwest  along  its  course  maj'  reach  other  bodies  of  rich  ore.  Late 
reports  from  the  mine  (in  jSTovember)  state  that  such  masses  have  been 
found  at  the  end  of  drifts  run  in  from  the  fiourth  floor.  It  is,  of  course^ 
not  to  be  expected  that  the  extraordinarily  rapid  and  cheap  produc- 
tion of  the  past  season  should  continue  unchanged  in  the  future.  Such 
masses  of  ore  will  be  found  to  vary  and  to  be  pinched  in  size,  as  is 
already  evident  in  the  mine.  But  where  such  enormous  deposits  occur 
the  miner  is  justified  in  following  for  great  distances  in  length  and  in 
depth  the  merest  threads  or  seams  of  ore,  which  may  lead  to  other 
heavy  deposits.  Up  to  the  close  of  the  season  favorable  for  teaming 
and  shipping  the  ore,  the  attention  of  the  company  had  been  chiefly 
directed  at  the  mine  to  the  extraction  and  shii)ment  of  ore.  There  was 
little  time  to  give  to  prospecting  ahead  for  future  development.  This 
«part  of  the  intelligent  miners  duty  has  been  neglected  until  recently. 

The  main  Oi e-chamber  is  well  timbered  throughout  with  a  framework 
of  squared  and  mortised  timbers  set  at  regular  intervals  of  4  feet  from 
center  to  center,  in  the  same  manner  as  practiced  at  the  mines  on  the 
Comstock  lode,  Virginia  City.  The  vertical  space  is  divided  into  "  floors" 
or  levels  of  G  feet  8  inches  each.  There  are  eleven  floors  above  the 
tunnel  and  eight  below. 

The  circumstances  attending  the  sale  of  this  mine  in  England  do  not 
require  discussion  here.  I  have  elsewhere  declared  my  opinion  that  the 
price  obtained  (£1,000,000)  was  not  justified  by  the  appearance  of  the 
mine  as  I  saw  it;  but  I  must  frankly  confess  that  the  very  important 
discoveries  reported  since  have  greatly  enhanced  its  value.  If  the  danger 
of  litigation  has  been  successfully  arrested,  I  do  not  doubt  the  company 
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will  produce  a  great  deal  of  ore  at  a  handsome  profit — probably  suf- 
lieierit  to  justify  their  large  capital. 

The  North  Star  is  a  claim  of  1,200  feet,  a  short  distance  northwest  of 
the  Emma  or  Woodman  shaft.  It  is  opened  by  an  incline  shaft  along 
a  seam  of  ore  marked  by  a  strong  ferruginous,  gossan-like  outcrop. 
Very  little  ore  has  been  found  in  depth.  It  is  one  of  the  oldest  locations 
on  the  hill,  and  some  years  ago  a  furnace  was  erected  near  by  to  smelt 
the  ores,  but  it  had  no  success.  The  claim  is  now  worked  under  the 
superintendence  of  Mr.  Bruner. 

The  Western  Star  claim  is  800  feet  in  length,  and  located  west  of  the 
North  Star.  About  37  tons  of  ore  were  taken  from  near  the  surface. 
The  first  lot  of  10  tons  not  being  well  selected,  failed  to  pay  the  expenses 
by  about  $15  per  ton.  The  second  yielded  a  net  profit  of  about  $33  per 
ton,  and  the  last  about  $44  per  ton.  In  April,  1871,  the  owners  had 
about  75  tons  of  ore  on  the  dump,  assaying  about  $00  in  silver  and  40 
per  cent,  of  lead.     The  shaft  at  that  time  was  90  feet  in  depth. 

The  Monitor  and  Magnet  claim  is  2,400  feet  long.  Considerable  quan- 
tities of  ore  have  been  sent  away  from  this  claim  with  good  results. 
For  a  time  it  supplied  WoohuU's  furnace. 

The  Black  Prince  location  (1,700  feet)  is  about  200  feet  south  of  the 
Monitor  and  Magnet.  In  April  last  there  was  a  pit  15  feet  deep  upon 
this  claim. 

The  Caledonia,  about  800  feet  west  of  the  Emma  claim,  1,G00  feet,  is 
opened  by  aa  incline  shaft  and  a  tunnel  driven  in  about  300  feet  and 
crossing  "two  well-defined  veins"  and  several  small  leaders,  "producing 
an  excellent  quality  of  ore." 

The  Cincinnati,  at  the  eastern  end  of  the  North  Star,  had,  in  April, 
1871,  a  tunnel  of  200  feet  in  length  driven  to  intersect  the  vein. 

The  South  Star  claim,  500  feet,  had  a  shaft  100  feet  deep,  and  show- 
ing some  good  ore  for  smelting.  This  is  about  2,000  feet  northwest  of 
the  Emma. 

The  Morning  Star  is  about  200  feet  west  of  the  South  Star,  and  has  a 
shaft  175  feet  deep.     Has  produced  some  good  ore  for  shipment. 

The  Flagstaff  is  situated  about  3,000  feet  northwest  of  the  Emma, 
and  has  1,400  feet  in  the  claim.  Up  to  April,  1871,  over  80  tons 
of  ore  had  been  shipped  from  this  mine.  The  highest  yield  per  car- 
load of  10  tons  was  $120  for  silver,  per  ton,  and  58  per  cent,  of 
lead.  In  April  there  were  estimated  to  be  about  400  tons  on  the 
dump,  assaying  about  $00  in  silver  and  45  per  cent,  of  lead. 
In  August  the  excavation  had  reached  a  depth  of  abowt  2G0  feet  on  the 
dip  of  the  vein.  There  were  two  shafts  connected  below  by  drifts  some 
35  feet  in  length  serving  to  "block  out"  some  of  the  ore-ground  and 
show  its  value.  The  vein  follows  the  stratification  of  the  limestone 
rocks  above  and  below  it  and  pitches  into  the  mountain  at  an  angle  of 
about  45°.  Like  all  the  veins  of  that  vicinity  there  is  no  out-crop 
of  quartz,  or  any  other  evidence,  along  the  surface,  of  the  existence 
of  a  vein  below.  The  ore  is  soft  and  earthy,  and  poorer  in  silver  at  the 
surface  than  it  is  in  depth.  The  quantity  of  carbonate  of  lead  increases 
toward  the  lower  workings,  and  in  general  the  ore  is  richest  on  the  foot- 
wall.  The  vein  varies  in  its  thickness,  but  both  of  the  walls  appear 
well  defined.  The  thickness  of  the  ore  will  probably  average  2^  to  3 
feel.  In  quality  the  ore  is  excellent.  It  sold  during  the  summer  on  the 
dump  for  $70  to  $85  per  ton.  Mr.  Webster,  of  the  firm  of  Webster  & 
Lewis,  of  New  York,  purchased  41  tons  of  the  rich  lead-bars  run  out 
from  this  ore,  and  found  it  soft  and  easy  to  work,  containing  only  1  or  2 
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per  cent,  of  autimony,  and  from  104  to  110  ounces  of  silver,  and  1^ 
ounces  of  gold  per  ton. 

Messrs.  Lewis,  Johnson  &  Co.,  of  Salt  Lake  City,  (sampling-mills,) 
sampled  and  assayed  116  sacks  of  this  ore,  weighing  9,277  pouuds,  and 
found  it  to  contain  per  ton  at  the  rate  of  0.70  ounce  of  gold,  equal  in 
value  to  $14.40,  and  of  silver  57.57  ounces,  worth  $74.42,  and  55  per  cent, 
of  lead.  Moisture  3  per  cent.  A  parcel  of  10  tons  was  sold  in  San  Fran- 
cisco, in  November,  1870,  to  Cross  &  Co.,  for  James  Lewis  &  Son,  Liver- 
pool, which  assayed,  on  arrival,  73.J  ounces  of  silver  per  2,240  pounds, 
equal  to  65^  ounces  per  2,000,  equal,  in  value,  to  $85  i)er  2,000  pounds, 
and  COJ  per  cent,  of  lead. 

The  following  results  were  obtained  by  Major  Meader  in  Salt  Lake 
upon  four  separate  lots,  amounting  in  the  aggregate  to  about  380  tons : 


Moisture. 
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3  to  5  per  cent. 


Average  value  per  ton  . 


oi  a 


58.50 
50.  Si! 
53.00 
51.00 


^  °  « 
®  _,  C3 

"sop 

2  ="2'2 

3  P  b  g 


57.59 
60.21 
71.00 
55.54 


c  P  a 
o  o  00  _ 
g  o  o  g 


oc 


00.58 
00.62 
00.73 
00.72 


o  h 

2  ^ 


$74  45 
77  85 
91  79 
71  81 


o 
to 

*-) 
c 

2 

"3 


$11  98 
16  94 
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Savage :  This  claim  comprises  1,400  feet,  and  is  located  high  up  on 
the  hill-side,  about  1,500  feet  above  the  Emma,  and  a  few  hundred  feet 
east  of  the  Flagstaff.  It  is  opened  to  a  depth  of  over  230  feet  by  a 
single  inclined  prospecting-shaft  following  the  vein,  and  without  any 
side  drifts.  The  ore  shows  near  the  entrance  of  the  incline  as  a  rusty, 
gossan-like  mass,  or  vein,  cutting  the  beds  of  limestone  vertically.  A 
few  feet  below  the  surface,  within  the  incline,  the  thickness  of  the  vein 
overhead  is  about  3  feet.  It  pinches  up  at  a  point  lower  down,  and 
toward  the  bottom  of  the  incline  opens  out  again  to  a  vein  from  2  to  3 
feet  wide  of  rich  ore,  yellowish  and  rusty  in  color,  and  in  places  streaked 
with  green  stains  of  copper.  Quartz  vein-stone  is  found  at  the  bottom 
of  the  mine,  and  it  is  hoped  that  this  will  prove  to  be  a  continuous  reg- 
ular vein  formation. 

The  ore  is  soft  and  earthy,  much  like  that  from  the  Emma  and  other 
claims.  It  is  rich  in  silver  and  lead.  The  mineral,  wulfenite,  is  found 
disseminated  in  small,  thin  crystals  throughout  the  vein. 

The  Montezuma  is  about  90  feet  west  of  the  dump  of  the  Savage. 
The  vein  is  vertical,  or  nearly  so,  like  the  Savage,  and  extends  appar- 
ently from  3  to  5  degrees  west  of  north  (magnetic.)  The  croppings  are 
rusty  and  rather  hard,  but  below  the  ore  is  softer  and  richer  in  silver 
and  lead.  The  country-rock  is  a  hard,  black  limestone.  This  vein,  like 
the  Savage,  is  opened  by  an  incline  to  a  depth  of  240  feet*  This  incline 
follows  the  ore,  and  its  direction  is  about  north  40°  west.  The  vein  may 
be  said  to  average,  where  opened,  2^  feet  in  thickness.  Some  200  tons 
of  ore  had  been  shipped  up  to  July,  and  about  the  same  quantity  re- 
mained upon  the  dump. 

The  ore  from  both  the  Savage  and  the  Montezuma  is  sacked  at  the 
mouth  of  the  incline,  and  then  lowered  down  the  side  of  the  mountain 
upon  a  wooden  tramway  1,285  feet  long.  The  loaded  car,  in  descending 
draws  up  the  empty  one,  laden  at  times  with  water  and  supplies  for  the 
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mine.  The  movemeut  is  controlled  at  the  top  by  a  frictiou-baud  npon 
the  shaft  of  the  drum  around  which  the  rope  passes.  At  present  all  the 
ore  is  raised  from  the  mines  by  a  hand-windlass  only,  no  hoisting-ma- 
chinery having  been  erected. 

A  liue  for  a  tunnel  has  been  surveyed,  and  8G  feet  had  been  excavated 
up  to  August  last.  When  completed  it  will  be  from  250  to  300  feet  in 
length,  and  will  serve  as  an  outlet  for  the  ore  from  both  claims. 

The  Hiawatha  is  about  300  feet  west  of  the  Moutezuma  ;  claim  3,000 
feet.  Ore  from  this  claim  assays  $100  in  silver  and  40  per  cent,  of  lead. 
The  Bell  is  about  700  feet  west  from  the  Montezuma ;  shaft  about  150 
feet  deep  5  produces  good  ore.  The  Gopher  claim,  1,000  feet,  has  a  shaft 
00  feet  deep.  The  Lilliwah  is  a  claim  located  about  100  feet  southeast 
of  the  Gopher.  The  Revolution  is  about  1,000  feet  east  of  the  Monte- 
ZHma ;  shaft  150  deep  in  April,  1871.  The  Stoker  is  GOO  feet  beyoud  the 
last ;  shaft,  in  April,  1871,  75  feet  deep. 

From  this  last  claim  it  is  only  a  short  distance  to  the  Eock  Island  and 
the  Davenport,  just  over  the  divide,  and  inside  of  the  line  of  Big 
Cottonwood  district.  Seuth  of  these  claims  we  find  the  Lavinia,  the 
Grizzly,  Pocahontas,  Idaho,  Lincoln,  and  Diamond.  Stiil  lower,  and 
beyoud  the  Emma  tunnel,  are  the  Chicago,  a  claim  of  1,000  feet,  the 
Ohio,  and  the  Eelief. 

Several  extensive  tunnel  enterprises  are  under  way.  One  of  them,  by 
the  Emma  Hill  Tunnel  Company,  has  been  run  350  feet  into  the  solid 
rock  of  the  mountain.  This  is  located  at  a  point  about  301)  feet  west  of 
and  below  the  Emma  shaft:  About  1,000  feet  farther  east  is  the  mouth 
of  the  Little  Cottonwood  tunnel,  and  in  the  other  direction,  and  at 
about  the  same  distance,  the  Utah  tunnel  has  been  started. 

Professor  B.  Silliman,  of  New  Haven,  has  made  some  interesting  in- 
vestigations fo  determine  the  composition  of  the  ores  occurring  in  the 
Wasatch  Range,  and  more  particularly  of  those  in  the  Emma.  With 
his  permission,  I  insert  here  his  remarks  on  the  subject : 

The  ores  of  the  mines  thus  far  opened  iu  the  Wasatch  Mountains  are  largely  com- 
posed of  species  resulting  from  the  oxidation  of  sulphides,  especially  galenite  aind  au- 
timouial  galena,  with  some  salts  of  ziuc  and  copper,  all  containing  silver,  and  rarely  a 
little  gold.  Iron  and  manganese  ochers  occur  iu  considerable  quantity  in  some  of  them ; 
but  the  process  of  oxidation  has  prevailed  very  extensively,  so  that  the  ochraceous 
character  of  the  ores  is  the  striking  feature  of  most  of  the  mines  in  this  range. 

The  great  chamber  of  the  Emma  miue,  which  is  an  ovoidal  cavity  measuring,  so  far 
as  explored,  about  110  feet  vertical  by  about  80  by  110  feet*  transverse,  was  found  to 
be  filled  almost  exclusively  with  epigene  species,  the  product  of  oxidation  of  sulphides, 
and  capable  of  removal  without  the  aid  of  gunpowder  for  the  most  part.  The  study 
of  this  mass  reveals  the  interesting  fact  that  it  is  very  largely  composed  of  metallic 
oxides,  with  but  comparatively  small  proportions  of  carbonates  and  sulphates.  For- 
tunately I  am  able  to  present  au  analysis  of  an  average  sample  of  82  tons  (=  183,080 
pounds)  of  iirst-class  ore  from  the  Emma  mine,  made  by  James  P.  Merry,  of  Swansea, 
April,  1871,  which  is  as  follows,  viz  : 

l^ica 40.90 

Lead 34.14 

Sulphur 2.  37 

Antimony 2. 27 

Copper 0.83 

Zinc 2.92 

Manganese 0.15 

Iron 3.  54 

Silver 0.48 

Alumina 0.  35 

Magnesia 0.  25 


■'o^ 


*  The  horizontal  section  of  this  chamber  is  greatly  overrated  by  Professor  Silliman. 
The  size  given  heretofore  is  the  correct  one,  and  actually  measured. — R.  W.  R. 
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Lime - 0.72 

Carbonic  acid l.'SO 

00.  42 
Oxyoren  and  water  bv  difterence 0. 58 


ICO.  00 


The  quantity  of  silver  obtained  from  this  lot  of  ore  was  15G  troy  ounces  to  the  gross 
ton  of  '^,2i0  pounds. 

This  analysis  sheds  important  light  on  the  chemical  history  of  this  remarkable  me- 
tallic deposit,  and  -will  aid  us  in  the  study  of  the  paragenesis  of  the  derived  species. 
It  is  pretty  certain  that  all  the  heavy  metals  have  existed  originally  as  sulphides,  and 
we  may,  therefore,  state  the  analysis  thus,  allowing  8.52  sulphur  to  convert  the 
heavy  metals  to  this  state  : 

Silica 40.90 

Metallic  sulphides - 52.  60 

Al,  .35;  Mg,  .25;  Ca,  .72;  Mn.;  Mn,  .20 1.52 

•  95. 02 

Water,  carbonic  acid,  and  loss : 4. 95 

This  calculation  assumes  that  the  sulphides  are  as  follows,  viz : 

Galenite 38.69 

Stibnite 3.30 

Bornite 1. 03 

Sphalerite,  (blende) 3.62 

Pyrite ;>•  42 

Argentite 0.54 


52.60 


This  statement  excludes  the  preseuce  of  any  other  gaugue  than  silica,  and  consider- 
ing that  the  ores  exist  in  limestone,  the  almost  total  absence  of  lime  in  the  composi- 
tion of  the  average  mass  is  certainly  remarkable.  The  amount  of  silica  found  is  no- 
ticeable, since  quartz  is  not  seen  as  such  in  this  great  ore-chamber,  nor,  so  far  aa  I  could 
find,  in  other  parts  of  the  mine.  The  silica  can  have  existed  in  chemical  combination 
only  in  the  most  inconsiderable  quantity,  since  the  bases  with  which  it  could  have 
combined  are  present  to  the  extent  of  less  than  1^  per  cent. ;  nor  do  we  find  in  Hie 
mine  any  noticeable  quantity  of  kaolin  or  lithomarge,  resulting  from  the  decomposi- 
tion of  silicates,  nor  are  there  any  feldspathic  minerals.  It  is  most  probable  that  the 
silica  existed  in  a  state  of  minute  subdivision  diffused  in  the  sulphides,  as  I  have  seen 
it  in  some  of  the  unchanged  silver-ores  of  Lion  Hill,  in  the  Oquirrh  Range. 

The  absence  of  chlorine  and  of  phosphoric  acid  in  the  analysis  corresponds  well  with 
absence  of  the  species  cerargyrite  andi  pjjromorpMte,  of  which  no  trace  could  be  found  by 
the  most  careful  search  among  the  contents  of  the  mine.  The  miners  speak  of  tlie 
"  chlorides,"  and  the  unscientific  observers  have  repeated  the  statement  that  silver- 
chloride  is  found  in  the  Emma  mine,  but  the  ores  indicated  to  me  as  such  are  chiefly 
antimonic  ochers.* 

The  general  (perhaps  total)  absence  of  the  phosphates  of  lead  in  the  Wasatch  and 
Oquirrh  Mountains,  so  far  as  explored,  is  a  striking  peculiarity  of  the  mineralogy  of 
these  ranges.  On  the  other  hand,  the  absence  of  chlorine  in  the  mines  of  the  two  Cot- 
tonwoods  and  the  American  Fork  is  in  striking  contrast  with  the  constant  occurrence 
of  cerargyrite  (horn-silver)  in  the  Oquirrh  and  also  in  the  southern  extension  of  the 
Wasatch.  I  have  sought  in  vain  for  a  trace  of  this  species  in  the  districts  of  the 
Wasatch  just  named,  and  the  occurrence  of  pyromorphite  is  extremely  doubtful. 

MolyMic  acid,  however,  exists  pretty  uniformly  disseminated  in  the  mines  of  the 
Wasatch  in  the  form  of  rvuJfenite.  Although  it  occurs  in  minute  quantity,  it  is  rarely 
absent,  and  may  be  regarded  as  a  mineralogical  characteristic  of  the  districts  of  the 
two  Cottonwoods  and  of  the  American  Fork.  For  this  reason  a  few  particulars  will 
be  in  place  here. 

Wulfenite  is  found  associated  with  calamine,  (smithsonito,)  cerusit«,  malachite,  az- 


*  There  exists  generally  among  the  mining  population  of  the  central  Territories  of 
the  United  States  a  distinction  between  horn-silver  and  chloride  of  tfih'er--an  error  aris- 
ing, as  I  am  persuaded,  from  supposing  the  ochraccous  ores  to  be  chlorides  not  so  per- 
fectly developed  as  to  be  sectile. 
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urite,  aud  more  rarely  alone  in  little  cavities  in  the  ochraceous  ores.  In  the  Emma 
mine  vngs  or  geodes  are  occasionally  found  lined  with  botryoidal,  apple-green  cala- 
mine, rarely  crystallized,  often  brownish  aud  sometimes  colorless,  but  iuvaiiably  asso- 
ciated with  wulfenite.  The  calamine  incloses  and  covers  the  crystals  of  wulfeuite, 
which  form  a  lining  of  considerable  thickness.  The  wulfeuite  is  in  thin  tabular  crys- 
tals of  a  yellow  color,  resembling  the  Carinthian  variety  of  this  species.  The  crystals 
are  very  "brilliant  aud  perfect,  but  quite  minute,  rarely  two  or  three  millimeters  in 
width,  and  not  over  one  millimeter  in  thickness,  often  less.  They  are  quite  abundant 
in  this  association,  no  piece  of  the  calamine  which  I  have  seen  being  without  them. 
They  sometimes,  but  rarely,  penetrate  through  the  globules  of  the  calamine  so  as  to 
show  themselves  on  the  upper  surface  of  that  species.  But  the  calaujiue  has  obviously 
formed  botryoidal  masses  around  the  wulfeuite,  a  crystal  of  this  species  being  often 
seen  forming  the  nucleus  of  the  calamine  gobules. 

These  facts  are  of  interest  in  the  paragenesis  of  these  epigeue  species.  The  order  of 
production  has  obviously  been,  first,  the  cerusito  resting  on  ochraceous  iron,  manga- 
nese, aud  other  metallic  oxides;  next,  the  wulfenite  crystals  were  deposited  upon  aud 
among  the  crystals  of  cernsite,  aud  lastly  came  the  calamiue,  crystalliuo  at  first,  aud, 
as  it  accumulated,  becoming  fibrous  aud  amori)hous,  completely  inclosing  and  cappiug 
the  other  species. 

Wulfenite  occurs  also  in  this  mine,  as  likewise  in  the  Flagstaff,  the  Savage,  and 
Robert  Emmet,  without  the  calamiue,  but  never,  as  far  as  observed,  without  corusite 
aud  other  carbonates.  In  the  Savage,  masses  of  cernsite,  with  various  oxides,  are 
interpenetrated  by  the  tabular  crystals  of  wulfenite. 

Although  wulfenite  forms  a  very  minute  factor  of  the  entire  ore-mass  in  these  mines, 
by  the  law  of  mineral  association  it  may  be  considered  as  the  characteristic  species 
of  the  ores  of  these  districts,  occurring  in  the  magnesian  limestones.  So  far  as  I  am 
informed  or  have  observed,  wulfenite  has  not  been  hitherto  found  in  any  of  the  other 
mining  districts  of  Utoh;  but  by  the  same  law  it  may  be  reasonably  looked  for  when- 
ever deposits  of  epigeue  minerals  are  explored  in  the  same  geological  aud  mineralogi- 
cul  relations  iu  the  Wasatch  range  of  mountains. 

The  oxidizing  aud  desulphurizing. agency  which  has  acted  upon  the  great  ore-mass 
of  the  Emma  mine,  whatever  it  was,  has  performed  its  work  with  remarkable  thorough- 
ness. A  careful  study  of  its  action  discloses  some  other  facts  of  interest  iu  the 
paragenesis  of  species.  From  the  appearance  of  numerous  large  blocks  of  ore,  forming 
solid  boulders  iu  the  geueral  mass,  a  concentric  arrangement  is  easily  recognized.  On 
breaking  these  masses  across,  the  fresh  fractures  disclose  a  dark  center  which  consists 
almost  entirely  of  decomposed  sulphides,  composed  chiefly  of  cernsite  blackened  by 
argeutite  and  metallic  silver  in  a  pulverulent  form.  This  dark  center,  chiefly  of  cern- 
site, is  often  pseudomorph  of  galenite  in  its  fracture.  Next  is  usually  a  zone  of  yel- 
lowish and  orange-yellow  antimonial  ocher,  cervautite,  often  quite  pulverulent,  at 
times  only  staining  the  cerusite  ;  then  follows  a  narrow  zone  of  green  and  blue  cop- 
per-salts, malachite,  azurite,  cupreous  anglesito,  with,  rarely,  wulfeuite  ;  then  follows 
cerusite,  sometimes  stained  with  antimony  ocher,  and  not  uufrequently  associated  with 
wulfenite;  outside  all  are  the  iron  and  manganese  ochers.  This  concentric  arrange- 
ment I  have  observed  in  a  great  number  ot  cases ;  and  the  above  order  of  species, 
while  not  invariable,  is  believed  to  reflect  accurately  tho  general  arrangement.  Well- 
crystallized  species,  as  mineralogical  specimens,  are  rare  in  this  great  mass;  but  the 
folio wiug  may  be  recognized  as  its  chief  components: 

Galenite,  sphalerite,  pyrite,  jamesonite  (?),  argentite  ,stephanite,  boulangerite  (?),  anti- 
monial galenite,  ccrvantilc,  mimetite  (?),  limonite,  wad,  kaolin,  lithomarge,  cerumt^,  awgla- 
sit«,  linarite,  teulfenite,  acutHte,  malachite,  smithsonite.  Those  most  abundant  or  best  crys- 
tallized are  in  italics.  This  list  can  no  doubt  bo  extended  as  opportunity  occurs  for 
the  more  careful  study  of  the  ores,  the  great  mass  of  which,  amounting  to  many  thou- 
sand tons,  have  gone  into  commerce  without  passing  under  any  mineralogical  eye. 

America7i  Fori: — This  district  adjoins  Little  Cottonwood  on  the 
southeast.  Among  the  principal  claims  are  the  Miller,  Pittsburgh, 
Wyoming,  Kentuck,  Alpine,  Silver  Glance,  Waterloo,  Emeline,  Con- 
queror, Champion,  Chelsea,  Castor,  Terrible,  Mary  Ellen,  Live  Yan- 
kee and  Silver  Tie. 

The  Silver  Glance  is  opened  by  two  cuts,  each  about  25  feet  long, 
a  tunnel  120  feet  long,  and  an  incline  shaft  117  feet  long,  with  a  drift 
from  it  35  feet  long.     There  is  a  large  pile  of  ore  on  the  dump. 

The  Miller  is  a  very  large  deposit  of  ore,  on  which  much  w^ork  has 
been  done.  It  is  opened  by  two  tunnels  and  an  incline,  the  largest 
tunnel  being  GO  feet  in  length,  following  a  solid  body  of  ore  all  the  way 
from  the  surface  to  the  heading,  where  it  showed  a  vein  19  leet  in  thick- 
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ness  in  June.  At  that  time  a  portion  of  the  mine  had  caved  in,  owing- 
to  defective  timbering,  but  even  when  seeing  it  under  this  disadvantage 
the  body  of  ore  exposed  to  view  appeared  very  large.  Two  miners, 
with  x>ick  and  shovel,  could  easily  keep  two  wheelbarrows  busy  run- 
ning out  ore  to  the  dump,  where  five  men  were  employed  sacking- 
it  up,  after  which  it  was  slid  down  a  ravine  to  the  gulch  below.  From 
twelve  to  fourteen  tons  per  day  was  the  usual  quantity  taken  out  when 
worked  in  this  way.  "When  we  consider  that  this  ore  will  run  from  $90 
to  $180  per  ton,  and  that  the  quantity  which  can  be  taken  out  when  the 
mine  is  properly  opened  for  working  will  be  only  limited  by  the  means 
of  transportation  and  reduction,  we  can  hardly  comprehend  the  true 
value  of  this  mineral  deposit.  The  surrounding  mountains  are  thicklj^ 
covered  with  a  heavy  growth  of  pine,  sufficient  to  furnish  fuel  in  abun- 
dance for  many  years  to  come. 

The  Wyoming  lode  is  situated  about  400  feet  above  the  Miller,  on 
the  very  crest  of  the  mountain,  and  is  supposed  by  many  to  be  the  same 
vein.  In  June  a  short  drift  had  been  run  in  on  the  vein  from  the  east 
face  of  the  hill,  at  the  end  of  which  a  shaft  had  been  sunk  to  a  depth 
of  20  feet,  disclosing  a  vein  of  ore  8  feet  in  width.  It  shows  nearly  the 
same  cluiracter  as  the  Miller,  being  carbonate  mixed  with  galena,  as- 
saying at  the  rate  of  $122  per  ton. 

The  Kentuck  lode  is  nearly  a  mile  further  north  on  the  same  mount- 
ain. A  shaft  has  been  sunk  to  the  depth  of  25  feet  from  the  surface, 
the  ore-vein  being  about  4  feet  wide  in  the-  bottom.  The  mineral  is 
coarse  galena  and  honeycombed  quartz. 

The  Alpine  mine,  within  a  few  hundred  feet  oi  the  Miller,  has  de- 
veloped a  large  body  of  ore,  thought  to  be  equal  to  that  of  the  Miller. 
The  company  had  about  100  tons  on  the  dump  in  August.  The  Alpine 
has  been  pierced  and  laid  open  by  a  tunnel  run  into  the  side  of  the 
mountain  something  over  100  feet,  which  is  well  timbered,  and  the  mine 
is  in  good  condition  to  deliver  much  ore. 

The  Pittsburgh  mine  showed,  in  November,  in  an  incline  43  feet  deep 
and  a  cut  of  12  feet,  a  large  body  of  solid  lead-ore,  which  was  re- 
ported to  assay  $G0  per  ton  in  silver,  and  69  per  cent,  of  lead.  The 
quantity  in  sight  was  estimated  at  5,000  tons,  which,  it  was  expected, 
could  be  brought  to  the  surface,  as  soon  as  the  new  tunnel  should  be 
completed,  at  the  small  cost  of  $1  per  ton. 

The  Champion  is  opened  by  a  shaft  GO  feet  deep,  and  by  two  tunnels 
each  100  feet  deep.     Galena-ores. 

The  Mary  Ellen  claim  shows  a  mixture  of  galena,  iron  pyrites,  and 
copper  pyrites,  and  is  said  to  contain  gold. 

The  Sultana  smelting-works,  consisting  of  three  furnaces,  were  built 
to  work  the  ores  of  the  Miller  mine.  They  are  at  the  junction  of  Mil- 
ler and  the  main  canon.  Other  works  are  to  be  erected  at  the  mouth 
of  the  caiion,  and  refining-works  at  Lehi.  The  foundation  for  a  quartz- 
mill  has  been  laid. 

The  district  has  two  recording  offices,  and  over  500  claims  had  been 
recorded  up  to  November,  1871. 

Lucien  district. — This  district  is  about  one  hundred  and  twenty-five 
miles  west  of  Ogden,  nearly  on  the  line  between  Utah  and  Nevada,  and 
six  miles  south  of  the  Central  Pacific  Railroad.  It  was  reported,  in 
October  last,  that  Messrs.  Buel  and  Bateman  had  purchased  the  Zecoma 
claim  in  this  district,  a  claim  which  carries  galena,  said  to  assay  65 
ounces  silver  jier  ton,  and  a  high  percentage  of  lead,  and  that  they 
would  speedily  erect  a  furnace  for  smeltnig  the  galena-ores  which  it 
yields.     About  100  tons  of  galena  are  reported  to  have  been  previously 
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shipped  West.  There  are  also  several  copper-claims  in  this  district, 
from  which  a  few  tons  have  been  shipped  to  tSan  Francisco. 

Saint  George  district. — Up  to  April,  1871,  no  claims  had  been  opened 
and  worked  in  this  district,  though  many  locations  had  been  made. 

Star  district,  Beaver  County. — Up  to  April,  1871,  the  total  amount  of 
ore  shipped  from  this  district  would  not  exceed  100  tons,  and  this  from 
various  locations.  One  lot  worked  at  Ely  &  Raymond's  Mill  yielded 
$197  per  ton  in  silver.  This  was  from  the  Taylor  mine.  One  shipment 
to  San  Francisco  netted  $250  per  ton,  and  one  lot  sampled  in  Salt  Lake 
City  yielded  $288  per  ton. 

Hamilton  district. — A  new  district,  southwest  of  Camp  Floyd,  was 
organized  in  September  last.  The  quartz-croppings  are  reported  to 
contain  galena  and  some  gold. 

Parley's  Parle,  a  district  about  thirty  miles  east  of  Salt  Lake  City. 
The  principal  mine  here  is  the  Piiion,  in  which  a  large  body  of  galena 
and  carbonate  has  been  struck.  Assays  are  reported  to  yield  from  30 
to  250  ounces  of  silver  per  ton.  The  ow^ners,  Lowe  »&  Co.,  are  reported 
to  have  contracted  to  deliver  20  tons  a  day  to  the  new  smelting- works 
to  be  erected  at  Ogdeu. 

List  of  furnaces  and  mills  in  Utah  in  the  laiter  part  of  the  summer,  187L 


Ophir,  furnaces,  5;  mills 2 

Stockton,  furnaces 2 

Tintic,  furnaces 2 

Cottonwood,  furnaces 3 


Salt  Lake,  furnaces 4 

Bingham,  furnaces 2 

American  Fork,  furnaces 2 

Corinne,  furnaces 1 

For  the  following  estimate  of  working  expenses  of  a  15-stamp  mill, 
with  Briickner  roasting-cylinders,  in  Utah,  I  am  indebted  to  Mr.  L. 
Huepeden,  the  agent  of  Mr.  Briickner: 

Estimate  for  15-stamp  mill  iti  Utah,  employing)  two  BrilcTcner-cyllndcr furnaces,  13  feet  by  6J, 

{ill  clear.)     Capacity  of  20  to  30  tons. 

[All  these  figures  are  Mgh.] 

Labor : 
Engine,  4  cords,  at  $5,  (§4) $20  00 

Wood: 

Fnrnaces,  4  cords,  at  $5,  ($4) 20  00 

Two  engineers,  at  $5  and  ^4 , $9  00 

Two  crushers 8  00 

Foreman,  (night  shift) 5  00 

Head  amalgamator 5  00 

Two  amalgamators,  at  $4 8  00 

Two  roasters,  at  $5 10  00 

Two  roustabouts,  at  $3  50 7  00 

Assayer,  .|6  ;  smelter,  $5 11  CO 

Clerk,  $4;  superintendent,  $20 24  00 

87  00 

Salt,  8  per  cent,  on  20  tons,  at  i  cent 16  OO 

Loss  of  iron 15  00 

Loss  of  quicksilver,  50  pounds 40  00 

Oil,  grease,  &o 3  00 

Charcoal  and  chemicals,  (assays) 5  00 

Wear  and  tear,  20  i^er  cent.,  and  interest  10  per  cent.,  (^30,000) 30  00 

Othce  expenses 4  00 


Total  on  20  tons,  at  $12  per  ton 240  0^ 


Tin. — In  the  fall  an  effort  was  made  to  create  an  excitement  on 
account  of  alleged  discoveries  of  vast  deposits  of  tin  in  the  vicinity  of 
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Ogden,  and  many  poor  miners  were  actually  allured  into  spending  con- 
siderable time  and  money  in  that  district.  But  the  "  tin  mines"  were 
speedily  disposed  of  by  scientific  men  as  a  gigantic  fraud  on  the  public, 
and  in  time,  I  believe,  to  prevent  serious  losses  by  inexperienced  men. 
The  following  letter  of  Dr.  F.  A.  Genth,  of  Philadelphia,  to  the  editor  of 
the  Uiiited  States  Railroad  and  Mining  Journal,  shows  the  nature  of 
the  "tin  mines"  and  "ores:" 

Dear  Sir  :  In  the  Philarlelpbia  Ledger  of  the  25th  ult.,  and  several  other  newspapers, 
appeared  the  following  froua  Salt  Lake  City,  under  date  of  October  23:  ''The'  tin. 
mines  of  Ogden  are  enjoying  increased  attention.  Tlie  governor  and  a  large  party 
went  to-day  to  visit  them.  An  experienced  miner  and  expert  from  Cornwall,  England, 
reports  them  wonderful,  and  that  vast  quantities  of  ore  in  sight  at  the  Star  of  the 
West,  the  pioneer  discovery,  will  average  20  per  cent,  of  fine  tin.  He  says  these  dis- 
coveries are  destined  to  work  a  revolution  in  the  tin  trade  of  the  world.  New  dis- 
coveries are  being  made  daily,  and  another  claim  has  been  bonded  for  $200,000." 

These  are  certainly  wonderful  discoveries,  and,  judging  from  the  character  of  the 
"ore,"  there  can  be  no  doubt  that  it  exists  in  vast  quantities.  It  was  ray  good  for- 
tune, already  over  one  mouth  ago,  to  receive  some  of  that  which  had  been  sent  to 
Washington.  About  fourteen  days  ago  I  received  a  second  lot  for  examination,  and 
was  also  favored  with  a  visit  of  one  of  the  owners,  who  brought  larger  lumps,  and 
showed  some  bars  of  tin  which  had  been  melted  from  the  ore,  and  also  some  copi>er 
which  had  been  tinned  with  the  product  of  such  smelting  operations.  My  specimens 
are  undoubtedly  authentic.  They  consist  of  a  rock,  composed  of  white  feldspar,  (probably 
albite,)  hornblende,  and  a  small  (Quantity  of  quartz.  The  albite  and  hornblende  are 
l)resent  in  variable  quantities,  sometimes  the  one,  sometimes  the  other  predominating. 
Ocular  inspection  did  not  show  a  trace  of  tin;  concentration  of  the  heavier  portions, 
by  grinding  the  rock  and  washing  off  the  lighter,  and  the  chemical  examination  of  the 
heaviest,  did  also  show  not  a  trace  of  tin.  A  very  careful  analysis  and  a  crucible  assay 
showed  likewise  total  absence  of  tin.  The  S'pecimens  which  I  received  are,  therefore, 
no  tin-ore  at  all,  but  syenite — a  granite  in  which  mica  is  replaced  by  hornblende.  As 
undoubtedly  strong  efforts  will  be  made  in  the  East  to  dispose  of  these  "  valuable  tin- 
mines,"  I  consider  it  my  duty  to  make  this  plain  statement  of  my  experiments,  and 
hope  that  all  the  newspapers  which  have  helped  to  circulate  the  report  about  these 
great  tin  discoveries  will  now  correct  their  error. 
Yours,  very  truly, 

F.  A.  GENTH. 
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CHAPTER   VI 
AHIZOrJA. 

lu  spite  of  the  unsafe  condition  of  this  Territory  during  the  year,  ou 
account  of  Indian  depredations,  material  progress  has  been  made  in  the 
discovery  and  partial  development  of  new  mining  districts,  while  in  the 
older  dis'tricts  quartz  mining  has  been  carried  on  in  the  same  mines  as 
were  worked  last  year. 

The  principal  new  discoveries  were  made  in  the  Bradshaw,  the  Hual- 
pai  or  Sacramento,  and  in  three  new  districts  which  were  organized  in  the 
western  foot-hills  of  the  Pinal  Mountains.  The  latter  have  been  named 
the  Hoisted,  Pioneer,  and  Nevada  districts.  There  were  also  valuable 
discoveries  made  in  the  immediate  vicinity  of  Prescott,  these  new  silver 
mines  being  located  only  four  to  five  miles  southeast  of  the  town,  in  the 
heavy  pine  timber  of  the  Sierra  Prieta. 

Mr.  John  Wasson,  the  surveyor-general  of  Arizona  Territory,  has 
kindly  furnished  me  with  a  summary  of  mining  operations  in  the  Terri- 
tory during  1871,  which  follows  in  full : 

United  States  Surveyor-General'?  Office, 

Tucson,  Arizona  TerHtoru,  Novcmher  28,  1871. 

Sir  :  lu  accordaiife  Avith  a  request  made  by  Mr.  A.  Eilers,  of  date  October  23,  and 
which  I  received  November  14,  I  at  ouco  addressed  letters  of  inquiry  to  different  par- 
ties throughout  the  Territory,  whereby  I  hoped  to  get  more  exact  information  regard- 
ing the  progress  of  mining  during  the  present  year  than  iu  any  other  manner,  but  as 
yet  only  a  few  responses  have  reached  me,  aud  but  one  of  them  of  much  value. 

The  annexed  statement,  marked  A,  is  furnished  me  by  O.  H.  Case,  deputy  surveyor 
of  mineral  lands  in  Yavapai  County,  and  is  as  nearly  con-ect  as  probably  any  one  could 
have  i)repared  on  short  notice. 

In  consequence  of  a  scarcity  of  water,  mining  operations  in  that  county  during  the 
present  year  have  been  almost  wholly  confined  to  developments  of  old  aud  the  dis- 
covery of  new  mines,  and  in  these  respects  hopeful  progress  has  been  made.  In  many 
letters  received  from  well-informed  men,  resident  in  Yavapai  County,  all  speak  more 
encouragingly  regarding  the  future  of  mining  in  that  region  than  was  common  one 
year  ago.  The  unusual  drought  of  the  past  two  years  has  rendered  placer  mining 
generally  imijossible;  yet  much  of  the  country  in  the  vicinity  of  Prescott  is  known  to 
contain  placer-gold  iu  fine  paying  quantities,  whicb  can  easily  be  made  available  with 
a  supply  of  wat«r  for  washiug. 

The  discovery  of  very  rich  mines  in  Bradshaw  mining  district  last  January,  diverted 
the  attention  of  many  miners  from  moderately-paying  mines.  While  numerous  dis- 
Goveries  or  locations  have  been  made  in  that  locality,  the  Tiger  lode  is  the  chief  one. 
A  shaft  is  down  on  it  100  feet,  and  the  drifts  and  cross-cuts  run  show  the  width  of  the 
vein  to  be  31  feet.  The  development  is  going  forward,  and  San  Francisco  operators 
are  spending  their  money  ou  it.  Early  in  this  year  a  renewal  of  prospecting  was 
made  in  Hualpai  or  Sacramento  district,  which  lies  in  Mojave  County,  and  near  the 
Colorado  River.  The  greatest  activity  and  interest  prevail  there  at  this  time.  Over 
five  hundred  miners  have  recently  gone  there,  aud  more  are  going  and  taking  means 
and  experience  with  them.  All  doubts  of  the  richness  of  these  mines  aud  the  abun- 
dance of  ore  are  removed.  Deputy  mineral-surveyor,  O.  H.  Case,  writes  me,  under  date 
of  the  20th  instant,  that  the  o-wners  of  the  Clinton,  Niles,  and  Jones  lodes  had  three 
tons  of  silver-ore  recently  worked  in  San  Francisco,  which  yielded  |8,400 ;  also  that 
Clark  &  Co.  had  worked  at  the  same  place  four  tons  of  Keystone  ore,  which  had  given 
in  silver  $10,720.  Nothing  is  said  of  any  yield  in  gold.  From  various  lettera  written 
by  men  of  experience,  and  who  are  expending  their  own  time  and  means  in  those 
mines,  I  am  led  to  believe  that  the  recent  discoveries  in  Hualpai  district  are  of  vast 
value,  and  will,  as  one  writer  says,  make  that  section  one  of  the  best  for  mining  on  the 
Pacific  coast. 

In  the  month  of  July  a  party  of  nearly  three  hundred  men  was  formed  for  exploring 
the  Pinal  Mountains,  which,  1  believe,  wholly  lie  in  the  new  county  of  Maricopa.  This 
party   Avas   commanded  by  Governor  Safford,  and  guided  by  a  man  named  Miner. 
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Owing  to  the  hitters  misrepresentations  of  his  knowledge  of  the  country,  the  time 
ami  supplies  of  the  company  were  exhausted  in  a  fruitless  search  for  pretended  dis- 
coveries made  in  1862;  but  the  ramhliugs  of  the  expedition  undoubtedly  led  to  the 
late  discovery  of  quartz-veins  of  much  promise  in  the  Pinal  Mountains.  Three  dis- 
tricts were  formed  early  in  this  mouth,  viz,  Hoisted,  Pioneer,  and  Nevada.  The  Sil- 
ver Queen  lode,  in  the  JPioneer  district,  is  reported  best,  so  far  as  developed.  Twenty- 
four  hundred  pounds  of  the  ore  are  now  on  tire  way  to  San  Francisco  for  accurate  test. 
Assays  running  from  hundreds  into  thousands  per  ton  are  reported.  Much  interest  is 
manifested  by  men  of  all  occupations,  and  nearly  all  are  trying  to  get  some  interest  at 
the  expense  of  previous  earnings.  The  ledges  are  but  a  few  miles  from  the  Gila  Eiver, 
and  wood  and  water  are  reported  quite  convenient  and  abundant. 

Other  discoveries  which  promise  well  have  been  made  in  many  parts  of  the  Terri- 
tory, but  mostly  where  it  is  unsafe  for  small  i)arties  to  go,  or  stay  when  there.  In- 
stances of  this  kind  are  within  my  knowledge,  and  citizens  of  Tucson  are  interested. 
Several  locations,  a  few  miles  southward,  the  owners  have  endeavored  to  prepare  for 
patent,  but  the  Apache  Indians  have  frequently  stolen  or  destroyed  their  tools  and  im- 
provements; and  laborers  cannot  be  induced  to  carry  on  work  at  any  price.  With  few 
exceptions,  locators  are  intensely  anxious  to  positively  secure  their  mines,  because  of 
the  prospect  of  early  railway  communication.  But  danger  prevails  everywhere  except 
near  the  Lower  Gila  aild  Colorado  Rivers.  Every  apt  of  locators  exhibits  honest  faith 
in  the  great  value  of  the  quartz-veins  of  Arizona. 

I  addressed  a  letter  to  a  gentleman  at  Wickenburgh  for  statistics  of  the  Vulture 
mine,  the  largest  producing  one  in  the  Territory,  but  no  reply  is  yet  received.  In  a 
friendly  letter  from  the  superintendent  of  the  mine,  of  dateNovember  14,  he  says  it  "still 
holds  its  own,  and  the  prospect  of  finding  water  in  the  mine  for  milling  purposes  is 
very  flattering.  I  am  sinking  a  shaft  inside  the  mine,  and  am  down  with  it  310  feet 
from  the  surface.  I  struck  v/ater  at  295  feet,  and  it  has  steadily  increased  as  the  shaft 
deepens.  I  think  75  feet  more  sinking  will  tind  water  enough  for  a  20-stamp  mill.  *  * 
I  have  an  unusual  quantity  of  good  milling  ore  in  sight." 

Should  water  for  milling  ]iurposes  be  found  in  the  Vulture,  I  think  Mr.  Eilers  will 
assure  you  that  it  will  then  be  one  of  the  most  valuable  mining  properties  iu  America. 
As  it  is,  water  for  the  men,  mining,  cooking,  &c.,  has  to  be  hauled  hfteeu  miles,  and 
Mie  ore  a  like  distance  for  reduction. 

Extensive  work  has  been  reported  at  various  times  as  going  on  in  Castle  Dome  dis- 
trict, situated  about  sixty  miles  above  Arizona  C^ty,  and  near  the  navigable  waters  of 
the  Colorado.  Many  shipments  of  ore  have  been  made  to  San  Francisco  for  sale  and 
reduction,  and  I  am  informed  that  satisfactory  returns  have  generally  been  secured. 
A  patent  has  recently  been  applied  for  of  the  Flora  Temple  lode,  in  that  locality,  and 
much  interest  is  manifested  in  securing  title  to  mining  property  there. 

A  large  vein  of  coal,  and  of  valuable  quality,  has  been  discovered  near  Camp  Apache, 
in  Yavapai  County.  The  coal  has  been  used  by  smiths  with  entire  satisfaction.  An- 
other vein  of  great  size,  and  reported  good  quality,  was  located  some  weeks  ago  about 
sixty  or  eighty  miles  east  and  nortii  of  Tucson,  in  Pima  County. 

Generally  speaking,  nearly  every  prospecting  expedition  which  makes  a  determined 
effort  finds  new  mines  of  the  precious  metals  or  other  minerals,  whi^h  have  every  indi- 
cation of  permanency  and  value. 

Now,  they  cannot  be  occupied  and  developed,  except  where  many  are  found  near 
each  other.     It  is  certain  death  for  half  a  dozen  or  a  dozen  men  to  attempt  to  carry  on 
work  beyond  the  direct  influence  of  military  camps  or  large  settlements. 
Verv  respectfully,  vour  obedient  servant, 

JOHN  WASSON, 

Surveyor-General. 
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The  Tiger  lode  and  tlie  iiewdevelopmeDtsiu  theHualpai  district  have 
formed  the  prominent  feafures  of  tke  mining  news  from  Arizona  during 
the  year.  Of  the  former,  the  most  extravagant  descriptions  have 
reached  me.  The  vein  was  discovered  towards  the  end  of  hist  year,  but 
the  vahie  of  the  ore  was  first  ascertained  during  the  first  quarter  of 
1871.  Several  assays,  which  ran  very  high^  created  an  immense  excite- 
ment. A  town  was  laid  out  in  the  immediate  vicinity,  which  tilled 
rapidly  with  people,  and  actual  prospecting  of  the  ledge  was  energetically 
prosecuted.  The  vein  is  reported  to  have  beeii  traced  for  over  six  miles, 
and  for  a  large  part  of  this  distance  claims  have  been  staked  out,  most 
of  which  have,  by  this  time,  been  more  or  less  tested,  by  shafts  and 
drifts.  The  shaft  of  the  Discovery  Company  (Moreland  &  Co.)  is  the 
deepest,  and  they  have  taken  out  the  most  ore,  some  of  which  has  been 
sent  to  San  Francisco,  and  yielded  nearly  $750  per  ton.  The  assays  of 
samples  from  this  vein,  which  have  been  published,  run  all  high,  and 
many  of  them  exceed  $2,000  per  ton,  while  I  have  seen  none  which 
gave  a  yield  below  $58.  The  following  are  a  few,  all  of  them  having 
been  made  in  Virginia  City,  Nevada:  $1,008.75;  $736.50;  $22.50;  $122; 
$1,742.03;  $1,953.40;  $2,547.90;  $58.13;  mixture  of  ores,  $1,318.09. 
Also,  $1,804.09;  $1,580.31;  $972.22;  $1,305.40;  $2,990.09;  $8,028.47. 
It  is  reported  that  San  Francisco  capital  has  come  to  the  aid  of  the 
Discovery  Company,  and  that  thus  it  has  been  enabled  to  continue  in  its 
course  ot^  sinking  and  drifting,  (one  drift  is  said  to  be  in  over  80  feet  on 
the  vein,)  while  nearly  all  of  the  other  claims  on  the  lode  have  been 
lying  comparatively'  idle.  , 

The  silver  veins  discovered  near  Prescott,  during  the  fall,  are  re- 
ported as  narrow,  but  exceedingly  rich.  In  regard  to  yield  per  ton,  it  is 
asserted  that  the  Bismarck,  Cornucopia,  and  Homestake  ores  fully  equal 
those  from  the  Tiger.  I  am  not  informed  as  to  the  erection  of  reduction- 
works  to  treat  the  ores  of  the  silver  mines. 

The  Del  Pasco,  which  was  mentioned  favorably  in  last  year's  report, 
has  been  further  sunk  upon  during  the  year,  and  the  5-stamp  mill, 
erected  near  by,  has  been  at  work  a  small  part  of  the  time.  In  the  fall, 
the  supply  of  v.ater,  which  is  at  no  time  very  abundant,  became  so 
scanty  that  for  two  mouths  the  mill  could  only  run  three  and  four  hours 
per  day.  In  an  aggregate  run  of  one  hundred  and  ninety-two  hours 
during  that  time,  42  tons  of  ore  were  crushed,  which  yielded  $2,500,  or 
an  average  of  $59.52  per  ton,  considerably  less  than  the  ore  worked 
before  that  time  used  to  contain.  In  November  the  mill  had  to  be  shut 
down,  as  the  water  gave  out  completely.  Meanwhile  some  water  had 
been  struck  in  the  mine,  and,  in  sinking  deeper,  this  increased  so 
much,  that  about  the  end  of  December  a  suttieient  supply  was  reported 
to  run  the  mill  fourteen  hours  per  day. 

In  regard  to  the  Big  Bug  Mill  and  mines,  I  have  not  received  the  iff- 
formation  which  I  have  requested  of  the  superintendent.  But  it  appears 
from  other  information  that  the  company  has  not  worked  regularly 
during  the  yevir. 

In  the  famous  Vulture,  at  Wickenburgh,  an  important  change  has  taken 
place.  This  is  the  striking  of  water  at  a  depth  of  about  300  feet.  The 
sinking  goes  on  energetically,  with  a  hope  of  a  sufficient  increase  in  the 
supply  of  water  to  at  least  obviate  the  necessity  of  hauling  the  water 
for  blasting  i)nrposes,  and  for  the  use  of  the  men  and  animals,  a  dis- 
tance of  fourteen  miles  from  the  Hassyampa  Eiver.  Even  tbis  would 
be  a  great  saving,  and  it  is  not  impossible  that,  in  the  course  of  sinking, 
enough  water  should  be  found  for  crashing  purposes.  The  work  at  the 
mine  and  mill  has  been  constantly  going  on  during, the  year,  v.lth  the 
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exception  only  of  the  few  days  needed  for  repairs  at  the  mill.  The  ore 
in  the  lower  level  is  reported  much  richer  than  usual,  and  many  tons  of 
it  have  been  worked.  From  information  received,  I  conclude  that  the 
yield  of  this  mine  in  gold  during  the  year  has  been  somewhat  larger 
than  last  year,  but  official  information,  for  which  I  have  applied,  has  not 
yet  come  to  hand. 

There  are  still  various  schemes  spoken  of  for  the  purpose  of  effecting  a 
reduction  in  the  cost  of  handling  and  crushing  the  ore.  The  plan  of 
conducting  water  from  the  Ilassyampa  Eiver  to  the  mine  appears  to 
have  been  dropped,  and,  in  conformity  with  tlie  prevailing  idea  of  the 
times  in  regard  to  cheap  transportation,  a  narrow-gauge  railroad  from 
the  mines  to  a  point  on  the  Gila  River,  and  a  transfer  of  the  mill  from 
Wickeuburgh,  to  thatpoiut  is  now  spoken  of.  I  am  not  familiar  with  the 
distance  from  the  mines  to  the  nearest  point  on  the  Gila,  nor  with  the 
peculiarities  of  the  route,  but  judging  of  what  can  be  se^  of  the  coun- 
try to  tbe  west  from  the  road  between  Wickenburgh  and  Pheuix,  I  should 
think  the  undertaking  to  be  not  only  feasible,  but  even  easy  of  accom- 
plishment, at  a  moderate  cost.  It  is  highly  probable  that  the  road 
can  be  laid  over  an  almost  level  mesa  for  nearly  the  entire  distance,  and 
there  will  certainly  be  no  mountains  to  cross. 

An  important  discovery  has  been  announced  as  having  taken  place 
in  the  Weaver  district.  Tbis  is  the  Sexton  lode,  a  vein  which  is  coti- 
sidered  almost  as  valuable  as  the  Vulture.  No  thorough  test  of  the 
vein  has,  however,  as  yet  been  made,  and  the  value  of  the  ledge  is  so  far 
only  deduced  from  its  §ize  on  the  surface,  and  a  test  made  of  .several 
tons  at  the  Vulture  Mill. 

The  placer-mining  interest  in  Central  Arizona  has,  according  to  all  ac- 
counts, suffered  severely  from  the  protracted  drought,  and  no  more  gold 
has  been  extracted  in  this  manner  than  during  the  i)receding  year, 
which  was  also  remarkable  for  an  extraordinary  scarcity  of  water. 

Himlpai  or  Sacramento  district,  which,  it  will  be  remembered,  was 
favorably  spoken  of  in  last  year's  report  as  a  district  in  which  mines 
might  be  profitably  worked  at  the  present  time,  has  greatly  gained  in 
importance  by  new  discoveries  and  the  developments  made  during  the 
year.  W  hile  in  the  fall  of  1870  there  were  not  a  dozen  white  men  in 
the  district,  there  are  now  nearly  five  hundred  men  reported  to  be  at 
work  there.  A  great  many  new  discoveries  have,  of  course,  been  made, 
the  Cerbat  liange  having  been  prospected  north  and  south  of  the  veins 
"^hich  are  mentioned  in  last  year's  report.  Most  of  the  later  dis- 
coveries carry  argentiferous-lead  ores,  like  those  described  in  my  last 
report;  but  there  have  also  been  locatfed  several  veins  which  carry 
amalgamating-silver  ores,  and  at  least  one  lode,  the  Vauderbilt,  which 
carries  a  heavy  percentage  of  gold.  The  work  done  during  the  year  has 
principally  been  prospecting,  and  on  many  claims  shafts  of  from  15  to 
GO  feet  have  been  sunk,  and  selected  lots  of  ore  have  been  shipped  to 
San  Francisco  for  experiment.  Several  of  these  shipments  have  given 
very  llattering  returns. 

Mineral  Park  and  Parkerville  are  two  new  settlements  in  the  district, 
in  which  a  large  number  of  veins  have  been  discovered.  In  fact,  the 
whole  Cerbat  Range  seems  to  be  filled  with  veins  from  its  southern  to  its 
northern  extremity.  A  mill  is  reported  in  the  course  of  erection,  antl 
Mr.  VV.  J.  Fee,  an  intelligent  gentleman,  who  was  the  first  to  enter  the 
district  after  the  abandonment  of  the  old  Sacramento  district  in  1866, 
is  about  erecting  a  smelting-furnace.  From  personal  rejmrts  of  my 
deputy,  Mr.  Filers,  conceruing-  the  ores  of  the 'Cerbat  Range,  it  is  evi- 
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dent  to  me  tbat  the  smelting  process  is  tlie  one  for  whicli  they  are  best 
adapted. 

There  is  no  doubt  that  another  year  will  witness  important  results 
of  mining  in  this  district. 

Concerning  the  production  of  gold  and  silver  in  the  Hualpai  mining 
district,  Mojave  County,  Arizonu,  for  the  year  ending  December  31, 
1871,  C.  A.  Luke  reports  as  follows :  There  is  one  steam  5-stamp  mill 
in  the  district,  located  at  Silv'er  Park,  and  owned  by  Meacham  and 
Hardy.  This  mill  is  not  fully  completed,  but  will  be  soon.  The  ores 
are  at  present  shipped  to  San  Francisco,  and  yield  from  $200  to  $800 
per  ton.  Over  100  tons  have  been  shipped.  One  shipment  of  20  tons 
yielded  $800  per  ton. 


E-xhihH  of  producing  mines  in  Castle  Dome  mining  district,  Yuma  County,  Arizona,  on  the 
«  1st  day  of  Jnnuary,  1872.     Reported  hy  Gem'^e  Tyng. 
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Many  other  claims  not  worked.  Deepest  shaft  in  the  district  is  on  the 
Castle  Dome  mine — 160  feet — showing  much  ore.  Mexican  laborers. 
Hoisting  all  done  by  hand-windlass.  Whims,  &c.,  to  be  erected  from 
X>roceeds  of  ore  now  en  route  to  San  Francisco  and  Truckee.  Freights 
from  Colorado  River  near  mines  to  San  Francisco,  $12.5,0,  coin,  per  ton. 
Ore  assays  (in  bulk)  50  per  cent,  to  C5  per  cent,  lead,  7  ounces  to  182 
ounces  silver  per  ton.  Galena-ores  average  GO  per  cent,  lead,  35  ounces 
silver,  and  sell  for  $00  coin,  about. 

The  Castle  Dome  district  has  been  organized  since  1863 ;  worked  only 
by  prospectors  without  capital  until  October,  1870.  Kot  $300  invested 
January  1,  1872,  in  buildings  or  other  permanent  improvements.  Par- 
ties now  working  ai^e  cautious,  and  work  no  lodes  that  do  not  pay  their 
way  from  the  top  down. 

In  the  Castle  Dome  district  and  about  Gila  City  mining  has  been 
carried  on  most  of  the  time  during  the  j'ear.  From  the  former  locality 
the  lead-ores  are  shipped  to  San  Francisco,  and  at  the  latter  the  capacity 
of  the  stamp-mill  for  working  the  gold-ores  is  reported  to  have  been 
increased.  It  is  also  reported  that  a  stamp-mill  is  being  erected  by 
Mr.  Booger,  near  La  Paz,  to  work  the  ores  from  the  Constastia,  a  vein 
which  is  described  in  my  last  report. 

On  the  whole,  the  immediate  prospects  for  mining  in  Arizona  are 
more  favorable  at  the  close  of  1871  than  the  year  before. 
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CHAPTER    VII. 

NEW   MEXICO. 

My  limited  means  have  not  enabled  me  to  visit  this  Territory  during 
the  year,  or  even  to  keep  a  paid  agent  there.  For  tlie  information 
I  have  received  from  that  quarter  I  am  principally  indebted  to  per- 
sons  residing  there,  who  take  sufficient  interest  in  the  mining  re- 
sources of  the  country  to  undertake  the  trouble  of  communicating  infor- 
mation gratuitously.  Among  these,  thanks  are  principally  due  to  Mr. 
E.  B.  Willisou,  surveyor-general  of  the  Territory,  Dr.  Hilgert,  Messrs. 
M.  Bloomfleld,  Eugene  Goulding,  and  A.  H.  Morehead. 

In  the  Moreno  mines  the  placers  have  been  worked  with  moderate 
success  during  most  of  the  year,  as  will  appear  from  the  following  state- 
ment. The  Aztec  mine  has  also  been  worked,  and  produced  bullion. 
The  Montezuma  has  only  been  prospected,  and  the  mill  has  remained 
idle: 

Exhibit  of  producing  mines  in  Moreno  mining  clistrict,  Colfax   County,  Nciv  Mexico,  on 
January  1,  1872.     Reported  by  M.  Bloomfuild. 


Name. 


Willow  Creek 

Jloreno  Creek 

Grouse  Gulch 

Humbug  Gulch 

Last  Chance 

New  Orleans  Flat. . . 

Sundry  other  claims. 
Aztec  MAe 

Montezuma 

Chester 

Willow  Creek 

Moreno  Creek 

Grouse  Gulch ..:... 

Humbug  Gulch 

Last  Chance 

New  Orleans  Flat.. 

Sundry  other  claims, 
Aztec  Mine 

Montezuma 

Chester 


Owner. 


Six  companies 

Three  companies 

Seven  companies  . . . 

Five  companies 

One  company 

One  company 


Sundry  persons  

Aztec  Mining  Com- 
pany. 

Maxwell  Land-grant 
and  Railway  Com- 
pany. 

Graham,  Dimick  & 
Co. 


Six  companies 

Three  companies  . 
Seven  companies  , 
Five  companies... 
One  company  . ... 
One  company 


Sundry  persons 

Aztec  Mining  Com- 
pany. 

Blaxwell  Land-grant 
and  Railway  Com- 
pany. 

Graham,  Dimick  &. 
Co. 


Character. 


Placer  .. 
. . . do 

...do  .... 
...do  .... 
. . .  do  . . . . 
...do  .... 


...do  .... 
Lode 


...do 


..do 


Course, 


Gravel , 

do 

...do 

....do 

...do  

...do  


....do 

N.  W.  and  S-  K. 


.do 


.do 


Dip. 


Dimensions 
of  claim. 


2  miles  by 

300  feet, 
i  mile   by 

300  feet. 
2  miles  by 

300  feet. 
1}  miles  by 

300  feet. 
2,  COO  feet  by 

3U0  feet. 
l,500feetby 

300  feet. 


3,000  feet.. 
3,000  feet.. 

3,000  feet.. 


Country -rock. 


River  diggings. 


Slate. 
Granite. 


.do 


Vein-matter. 


Quartz  . 
...do  .. 


....do 


Ore. 


AvetaftP 
value. 


Unknown 
...do  .. 
...do  .. 
...do  .. 
...do  .. 
...do  .. 


.do 
.do 


...do 


.do  .... 


.Mils. 


ISstampB.. 
30  stamps.. 

25  stamps.. 


Product  for  the 
year  ending 
Jan.  1, 187-2. 


$40,000 

40,  000 

80.  000 

25,000 

10,000 

5,000 

10,000 
Unknown . 

\d\9-  tba  wl»oU 
year, 

Un.kB0WTl. 


Remarks. — Aztec  mine  idle  since  October,  on  account  of  water  in  mine.    Montezuma  Mill  idle ;  but  twen^^ 
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five  or  thirty  miners  at  work  the  whole  year  developing  a  lead  of  30  inches  of  quartz,  which  will  probably 
pay  from  $15  to  $00  per  ton.     Chester  Mill  ran  several  weekn  in  May  and  June,  but  failed  to  pay  expenses. 

A  company  had  been  formed  in  January,  187:i,  to  work  the  Moreno  Creek  by  machinery,  and  it  is  thought 
that  they  wdl  succeed  beyond  doubt.  There  are  some  five  or  six  railea  of  good  mining  ground,  which  have  been 
secured  by  this  company,  and  which  they  will  divide  to  run  about  three  claims  to  the  mile.  The  plan  is  to 
employ  steam-shovels  to  dig  and  hoist  the  dirt ;  tlie  dirt  to  be  washed  on  the  surface,  or  rather  in  .sluices,  ^ome 
8  or  10  feet  above  the  surface  of  the  ground.  This  does  away  with  the  inconvenience  occasioned  by  thd 
slight  grade  of  this  creek,  which  is  only  about  one  in  one  hundred.  The  ground  has  heretofore  been  worked 
entirely  by  hand  and  wheelbarrows,  a  process  which  is  expensive  and  slow. 

This  creek  averages  about  50  cents  or  15  grains  of  gold  to  the  cubic  yard.  The  company  calculate  they 
can  work  the  ground  for  25  cents  the  cubic  yard,  and  work  4(i0  yards  per  day.  Their  enterprise  seems 
entirely  practicable,  and  may  bo  the  means  of  increasing  the  production  of  gold  by  $^00,000  per  year.  The 
general  prospects  of  the  district  are  good,  owing  to  the  heavy  snows  of  last  winter. 

From  Silver  City  I  am  iuformed  that  tlie  district  still  suffers  on  ac- 
couut  of  a  lack  of  capital  invested  in  the  mines.'  Still  it  is  reported  that 
about  890,000  worth  of  silver  slabs  have  been  shipped  from  there  since 
the  mines  were  discovered.  Most  of  this  was  smelted  out  by  Mexicans 
in  their  primitive  way.  No  mills  or  smelting- works  are  as  yet  erected. 
In  July  it  was  reported  that  about  sixty  miners  were  at  work  here 
taking  out  ore  from  the  various  silver-lodes.  The  Sophia  lode,  owned 
by  the  Spring  Hill  Mining  Company,  had  a  shaft  25  feet  deep,  and 
showing  a  splendid  vein  of  rich  ore.  The  vein  is  from  4J  to  5  feet  wide. 
The  Eeinhart  lode,  owned  by  Mr.  William  Krouig  and  others,  was  8 
feet  wide  at  a  depth  of  16  feet,  and  very  rich  ore.  The  Colfax  lode 
showed  3  feet  of  good  ore  at  10  feet  in  depth.  The  Great  Eastern  lode, 
owned  by  the  Eureka  Mining  Company,  showed  a  splendid  vein  of  rich 
ore  4  feet  wide.  The  Abbey  lode,  and  a  great  many  others,  showed  also 
good  ore. 

There  has  been  a  great  drawback  on  these  mines  by  reason  of  the 
miners  being  compelled  to  lie  idle  on  account  of  not  even  having  proper 
tools  to  work  with.  As  a  general  thing  they  came  to  the  district  with- 
out means.  In  January,  1872,  there  were  over  tbree  hundred  lodes 
located,  some  of  which  have  shafts  on  them  of  the  depth  of  GO  feet. 

It  is  asserted  that  none  of  the  lodes,  by  practical  tests,  produce  less 
than  $50  to  the  ton.  The  area  covered  by  these  silver-lodes  is  about 
thirty  miles  square,  and  it  is  believed  that  these  mines  will,  at  some 
day,  whenever  capital  comes  to  the  country,  prove  far  richer  than  is 
now  supposed. 

From  Fiiios  Altos  I  have  no  reliable  data  as  yet,  beyond  a  general 
estimate  of  the  product,  which  has  been  small. 

There  has  been  some  activity  again  in  the  Organ  Mountains  during 
the  year,  but  lack  of  capital  is  here  also  in  the  way  of  a  speedy  develop- 
ment of  the  mines. 


Exliibit  of  producing  mines  in  Organ  mining  district,  Dona  Ana  Count]],  New  Mexico,  on 
January  1,  1872.    Eeporti'd  hy  A.  H.  Morcliead. 


Name. 

Owner. 

Character. 

Course. 

Dip. 

Dimensions 
of  claim. 

,  Country-rock. 

J.  Freudenthal,  H. 
Lesinsky,  A.  H.  More- 
head,  F.  Blake,  etal. 

H.  Lesinsky,  W.  F. 
Shedd,  el  al. 

J.  Freudenthal,  G.  E. 
Blake,  et  al. 

N.  v.  Bennett,  Shedd, 
etal. 

W.  H.  Graham,  James 
Foley,  ct  al. 

M.  Lesinsky,  Joseph 
Lesinsky,  et  al. 

Lode . . . 

...do.... 
...do..-. 

...do 

...do  

...do  .... 

N.  E.  and  S.  W. 

....do  

...  do  

E. 

E. 
E. 
E. 
E. 

E. 

3,000 

3,000 
3,000 
3,000 
3,000 

3,000 

Granite  casing. 

Stephenson 

Cuebas 

Bennett 

El  Quibedo 

Rosalia -  - 

....do  

do 

do 

....do  

....do  

....do  

....do  

....do  
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Exhibit  of  lirodudng  mines  in  Organ  ininiug  district,  ^~c. — Continued. 


Name. 

Owner. 

Vein-matter. 

Ore. 

Average 
value. 

Mills. 

Product  for  tiie 
Year     endiu^ 
Jan.  1, 187-J.' 

Aztec , 

Stephenson 

Cuebas 

J.  Freudenthal,  H. 
Lesinskj-,  A.  H.  More- 
head,  F.  Blake,  ct  al. 

H.  Lesinsk}^  W.  F. 
Shedd,  et  al. 

J.  Freudenthal,  G.  E. 
Blake,  ct  al. 

N.  V.  Bennett,  Shedd, 
etal. 

W.  II.  Graham,  James 
Foley  et  al. 

51.  Lei^insky,  Joseph 
Lesinsky,  et  al. 

Lead,  anti- 
mony. 

Quartz,  lead 

Lead 

Lead,  &c  . . 

Silver,  small 
per  cent, 
of  gold. 

.Silver 

Lead 

Silver 

$325 

340 

$18,  silver 
and  lead. 

Furnace . 

...do  .... 
...do  .... 

$4, 000 
6, 000 

Bennett . 

New  discover}-. 
Do 

El  Qnibedo 

Rosalia  ...-- 

Lead 

Iron,  .inti- 

mony. 

Silver 

Do 

Remarks. — The  Stephenson  is  the  oldest  mine,  having  been  discovered  about  thirty  years  ago,  and  vrorkrd 
Bticcessfully  for  about  twenty  years.  Upon  the  breaking  out  of  the  rebellion  in  1801  labor  wan  suspended, 
and  since  that  time  but  little  has  been  done.  Work  will  begin  again  shortly,  and  every  indication  .shows  that 
it  will  prove  remunerative  to  the  owners.  There  have  a  great  many  new" discoveries"  been  made  within  the 
past  six  months,  but  I  am  unable  to  give  the  names  of  ths  mines,  &c.  The  locations,  however,  are  iu  tho 
Organ  district.  The  bullion  produced  has  been  extracted  by  the  crude  Mexican  method.  There  are  no  regu- 
lar smelting-works  or  mills. 
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CHAPTER    VIII. 

COLORADO. 

Want  of  funds  has  compelled  me  to  investigate  tlie  progress  which 
the  mining  iudustry  of  this  Territory  has  undoubtedly  made  during 
1871,  with  less  detailed  care  than  was  my  intention.  Although  the 
principal  miniug  districts  of  Colorado  are  not  included  in  the  field 
allotted  to  me  by  congressional  resolution,  I  have  so  far  managed  every 
year  to  record  the  developments  made;  and  the  processes  used  for  the 
extraction  of  the  precious  metals  have  received  their  due  share  of 
attention.  Tliis  last  year  my  attention  was  necessarily  directed  to  other 
fields  which  had  not  before  been  personally  visited  by  me,  and  in  using 
the  greater  part  of  the  small  amount  appropriated  by  Congress  for  my 
work,  in  that  direction,  only  enough  has  remained  in  my  hands  to  furnish 
in  this  report  a  general  outline  of  what  has  been  accomplished  during 
the  year  in  Colorado. 

As  in  former  years,  Messrs.  Jacob 'F.  L.  Schirmer,  assayer  of  the 
United  Spates  branch-mint  at  Denver,  and  J.  H.  Jones,  agent  of  "Wells, 
Fargo  &  Co.,  have  kindly  furnished  me  with  an  estimate  of  the  product 
of  Colorado  for  1871.  Their  intimate  acquaintance  with  the  mining 
iudustry  of  the  Territory,  and  their  knowledge  of  the  shipments  made, 
entitle  this  estimate  to  the  highest  confidence,  and  I  accept  it,  therefore, 
as  my  own : 

Gold  and  silver  ][)roduct  of  Colorado  Territory  during  1871. 

Shipped  by  express $2,  820,  000 

In  private  hands,  (estimated) 140,  OUO 

Shipment  in  matte 923, 000 

Shipment  of  ore 500,  000 

From  southern  mines 130,  000 

From  northern  mines 50,  000 

Used  by  manufacturers 100,  000 

Total ...-• 4,003,000 


The  most  accurate  estimate  which  I  could  obtain  of  the  product  of 
the  previous  year  gave  the  yield  of  the  whole  TerriXory  for  that  year  as 
83,675,000.  There  is  therefore  an  increase  of  very  nearly  a  million  of 
dollars. 

This  increase  has  been  apparent  on  every  side  during  the  last  year 
throughout  the  Territory  in  more  extended  mining,  milling,  and  smelt- 
ing operations ;  and  it  is  clear  that  the  industry  is  now  looked  upon  as 
legitimate  business  more  than  ever  before.  The  time  of  wild  and  ex- 
travagant specidation,  with  undeveloped  properties  and  "  processes," 
has  passed  away  in  Colorado,  and  if  all  the  signs  do  not  deceive  me,  an 
era  of  steadily  progressive  industry  has  at  last  fairly  been  inaugurated. 

In  Gilpin  County  man\^  of  the  older  claims,  which  had  been  idle  for 
several  years,  have  been  taken  up  again.  It  is  noteworthy  that  the  larger 
number  of  these  have  been  leased  by  miners,  who  in  almost  every  in- 
stance have  made  good  wages,  and  in  some  cases  small  fortunes.    They 
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have  generally  done  vastly  better  than  the  companies  who  preceded 
them,  working  the  same  veins. 

On  the  Kansas  lode,  for  instance,  in  Nevada  district,  there  were,  in 
the  latter  part  of  the  year,  nine  claims  worked,  the  majority  of  which 
turned  out  exceedingly  well,  so  that  the  lode  produced  at  that  time  much 
more  gold  than  ever  before.  Wheeler  &  Sullivan,  who  work  the  "  First 
National"  claim  on  this  lode,  were  furnishing  40  stamps  of  the  New  York 
Mill  with  ore,  Eichards  &  Co.  were  deejjening  their  shaft  on  the  Ophir 
Company's  claim,  and  were  in  good  ore  all  the  way.  The  Garrison  claim 
was  worked  by  Wolcott  &  Co.,  who  were  both  drifting  and  stopiug,  and 
took  out  good  pay  ore.  Ira  Easterbrooks,  who  took  the  lease  of  the 
Mead  claim  off  the  hands  of  William  Lyon  &  Co.,  was  drifting  and 
stopiug  in  his  mine,  which  ])resented  a  better  appearance  than  ever  before. 
D.  L.  South  worth  was  sinking  on  Waterman's  claim,  the  next  one  east. 
Mr.  lioot  was  obtaining  rich  ore  from  his  claim  on  the  Kansas,  near 
Boston  Mill.  On  the  second  claim  east  of  Eoot's,  Andrews  &  Sullivan 
were  raising  large  quantities  of  fine-looking  ore,  which  was  being  crushed 
at  Lake's  Mill,  on  North  Clear  Creek. 

The  English  Kansas  Gold  Mining  Company  were  doing  well  on  their 
claims  purchased  some  months  ago  of  J.  F.  Hardesty. 

Another  claim,  between  Root's  and  that  of  Andrews  &  Co.,  was  being 
worked  in  a  small  way,  and  the  ore  hoisted  by  a  windlass. 

The  second-class  ores  from  this  vein  assayed,  at  the  time  spoken  of, 
about  1^  ounces  of  gold  per  ton,  and  the  yield  in  the  mills  was  given  to 
me  as  4A  to  5  ounces  per  cord.  Firs-t-class  ores  brought,  at  Hill's  works, 
about  $100  per  ton. 

The  Kent  County  lode,  about  400  feet  above  the  foregoing,  was  also 
very  actively  worked  during  last  year.  Mr.  Eilers  visited,  in  the  fall, 
the  ^tna  Company's  ground,  1,000  feet  in  length,  which  was  leased  by 
Messrs.  Nichols,  Roe,  Fisher,  and  Mitchel.  These  men  started  to  work 
the  mine  with  almost  nothing,  but  were  doing  exceedingly  well  at  the 
time  of  this  visit.  The  mine  was  320  feet  deep,  and  the  force  employed 
in  three  levels  and  on  the  surface  was  twenty-seven  men.  The  princi- 
])al  stopiug  was  done  between  the  first  and  second  levels,  100  and  160 
l^et  from  the  surface,  both  east  and  west  from  the  hoisting-shaft.  Here 
a  great  mass  of  very  rich  ore  had  been  found  sticking  to  the  hanging- 
wall,  which  had  been  overlooked  in  the  old  stopes  on  account  of  a  thin 
sheet  of  slate  which  separated  it  from  the  ore  on  the  foot^wall.  About 
30  tons  of  ore  were  hoisted  per  day,  a  considerable  portion  of  which  was 
first  class,  bringing  at  the  smelting  works  from  $95  to  $126  per  ton. 
The  second-class  ore  averaged  about  7  ounces  per  cord.  This  claim  is 
very  well  opened.  The  levels  are  all  connected  by  winzes,  and  sinking 
for  reserves  was  steadily  kept  up.  In  the  rich  ground  spoken  of,  the 
vein  was  over  5  feet  wide,  containing  the  usual  mixture  of  iron  and  cop- 
per pyrites,  blende,  and  quartz. 

This  claim  connects  by  drifts  with  a  neighboring  one  leased  by  the 
Bradley  Brothers,  so  that  in  both  of  them  the  ventilation  is  very  good. 
The  latter  claim  is  450  feet  long,  and  is  opened  to  a  depth  of  200  feet, 
but  at  the  time  of  J\Ir.  Eilers's  visit  it  was  idle,  on  account  of  litigation 
with  the  owners  of  the  Ralston  Company  lode,  \vhich  appears  to  be  a 
feeder  to  the  Kansas.  There  were  a  large  number  of  claims  worked  on 
the  lode  which  could  not  be  visited. 

The  Prize  is  situated  opposite  the  foregoing.  It  strikes  northeast  and 
southwest,  and  dips  steeply  to  the  southeast,  like  the  two  last  named. 
It  is  opened  for  a  length  of  900  feet,  in  two  claims  of  respectively  400 
and  500  feet.    The  latter  belongs  to  the  Cornwallis  Company.    Neither 
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of  tbese  claims  has  been  opened  long,  but  the  capacity  of  eacl^'^'^.,  "^  ' 
was  25  tons  per  clay.     First-class  ore  contained  $94  in  gold  an^^l.  ^^^ 
about  8  ounces  of  which  was  silver.     Second-class  ore  assayed  .  ?    , 
ounces  of  gold  per  cord.     The  Iron  Earn  is  situated  in  the  same  ne^   ^^a 
hood,  and  can  deliver  about  10  tons  per  day.  The  best  ore  assays  fr<^,^^!^u 
t®  $80  per  ton.     On  the  California,  situated  on  the  same  hill-sidi  » 
the  Kent  County,  the  deepest  shaft  was  down  740  feet,  in  the  fall.    , i  " 
other  one  was  300  feet  deep ;  and  there  were  several  others  of  less  d»     * 
Tlie  vein  is  from  2  to  3  feet  wide,  and  dips  and  strikes  very  nearly  "_,  ^ 
allel  to  the  Kent  County  and  Kansas.    First-class  ore  from  it  is  repOijii 
to  contain  $150  per  ton  iii  gold  and  silver.     For  such  ore  Professor  t, 
pays  $75;  and  I  am  informed  that  one  claim  on  this  vein  (Harper's)  c. 
furnish  12  tons  of  it  per  week.    Stalker's  claim  is  reported  to  furnii^ 
nearly  as  much.     If  this  is  really  so,  these  claims  contain  exceptionall 
rich  ore.     (See  my  last  report.)    The  first-class  ore  of  this  vein  con- 
tains about  4  per  cent,  of  cop])er,  and  the  second-class  li  per  cent. 
For  second-61ass  ore,  which  is  said  to  assay,  on  an  average,  2  ounces  of 
gold  and  10  to  15  ounces  of  silver  per  ton,  Professor  Hill  pays  $37  per 
ton. 

Of  lodes  in  other  districts,  the  Illinois  Central,  Burroughs,  American 
Flag,  and  Gunuell,  (the  latter  since  the  middle  of  summer.)  have  been 
actively  worked,  and  produced  much  ore.  The  Gregory,  Parmelee, 
Briggs,  Bates,  Bobtail,  and  Fisk  were  all  idle  in  the  fall  and  full  of 
water.  The  Fisk  and  Bobtail  will  be  the  first  lodes  drained  by  the  Bob- 
tail tunnel,  driven  by  Mr.  Eogers  and  others.  This  tunnel  was  in  300 
feet  iu  the  fall,  and  150  feet  further  were  expected  to  bring  it  to  the 
Fisk,  which  it  will  strike  at  a  depth  of  about  450  feet  below  the  out- 
crop. 

The  principal  mines  iu  the  vicinity  of  Central  City  have  been  described 
very  fully  in  my  last  report,  and,  as  no  very  important  changes  have 
taken  place,  it  is  unnecessary  to  go  again  over  the  same  ground. 

The  following  statistics  of  the  average  contents  of  ores  in  gold  and 
silver,  from  different  districts  iu  the  vicinity  of  Central  City,  have  been 
kindly  furnished  me  by  Mr.  A.  von  Schulz,  whose  facilities  as  assayer  in 
Central  City  enabled  him  to  take  his  averages  from  a  large  number  of 
samples  assayed  within  the  last  year: 

Per  ton,  in  coin. 
Gregory  district: 

Milling  ore,  average  of  72  samples $35 

Smelting  ore,  average  of  35  samples 169 

Nevada  district : 

Milling  ore,  average  of  56  samples 35 

Smelting  ore,  average  of  32  samples 127 

Illinois  Central  district : 

Milling  ore,  average  of  31  samples , 33 

Smelting  ore,  average  of  9  samples 126 

Eussel  gulch : 

Milling  ore,  average  of  59  samples 37 

Smelting  ore,  average  of  23  sami^les 112 

Central  City  district: 

Milling  ore,  average  of  22  samples 27 

Smelting  ore,  average  of  8  samples - 87 
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Enterprise  district : 
Milling  ore,  average  of  25  samples 35 

Uurelca  district : 
Milling  ore,  average  of  17  samples ' 41 

Lalce  district,  (two  miles  southeast  of  Central  City :) 
Milling  ore,  average  of  12  samples 24 

From  notes  submitted  to  me  by  Colonel  G.  W.  Baker,  of  Central  City, 
I  reproduce  here  the  following  statistics,  showing  the  relative  values  of 
gold  and  silver  in  Colorado  pyritous  gold  ores.  According  to  77  assays, 
made  by  the  territorial  assayer  at  Ceutral  City  during  the  last  two  years, 
and  certified  by  him,  the  average  contents  of  these  samples,  which  rep- 
resent a  great  number  of  veins  from  diifereut  districts  in  the  vicinity 
of  Central  City,  in  gold  and  silver,  are:  gold,  $01.93;  silver,  $37.30. 
Tlie  average  of  silver  is  here,  however,  larger  than  usual  in  the  pyritous 
gold  ores  of  Colorado,  because  some  of  the  ores  assayed  are  more  prop- 
erly silver  than  gold  ores.  In  the  following  28  of  the  above  assays  the 
usual  proportion  of  gold  and  silver  present  in  the  gold-ores  is  more  ac- 
curately given: 


1. 

o 


Average.   Aggregate. 
.  %A9  GO i^l5  08 


vO  27 13  26 

3 84  72 21  71 

4 90  94 23  92 

5 41  34 19  76 

6 47  53 18  07 

7. ...1 29  97 10  14 

8 29  97 9  36 

9 20  67 26  13 

10 50  98 14  56 

11 33  07 11  18 

12 86  81 14  04 

13 37  21 15  93 

14 28  93 7  54 


24. 
25. 


4.1  . 

28. 


Average. 

Aggregate. 

$74  41.. 

....  $12  22 

27  90.. 

....  14  04 

74  41.. 

....  52  26 

22  73.. 

....  15  08 

33  07.. 

....   9  55 

165  36.. 

....  37  44 

39  27 . . 

....  24  31 

80  61.. 

....  11  05 

IG 

17 

18 

19 

20 

21 

22 

23 103  35 38  03 


39  27 5  72 

59  94 10  01 

29  97 6  11 

49  60 18  34 

41  34 5  33 


Taking  237  assays  of  second-class  and  102  of  first-class  ore  which 
were  made  in  the  territorial  assay-office  somewhat  over  a  year  ago,  and 
averaging  those  made  from  ores  of  particular  districts,  the  contents  of 
gold  and  silver  vary  for  the  different  districts  as  follows : 

Milling  ores,  {second  class.) 


Number  of  assays. 


29. 
54. 
30. 

.■55. 
2"2. 
21^ 
17. 
9. 

237 


District. 


Gregory 

Nevada 

Illinois  Central 

Russel 

Central  City  .. 

Knterprise 

Eureka 

Lake 


Average  per  ton  of  ore. 


Gold. 


?24  10 
22  51 

19  93 

20  07 
17  30 

8  47 

29  42 

6  31 


Silver. 


$11  37 

12  85 

13  13 

17  14 
10  60 
27  05 
12  02 

18  60 
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Smelting  ores,  (first  class.) 


Number  of  assays. 


34. 
32. 

19. 
9. 

8. 

102 


District. 


Gregory 

Nevada 

Russel 

Illinois  Central 
Central  City  . . 


Average  per  ton  of  ore. 


Gold. 

Silver. 

$138  98 
90  30 
50  28 
80  39 
63  61 

$30  32 
37  62 
61  90 
40  57 
23  44 

In  the  assays  made  by  Mr.  A.  von  Scbulz  about  tlie  same  time,  the 
proportion  of  gold  and  silver  contained  in  the  ores  of  the  various  dis- 
tricts, and  obtained  in  the  same  manner  as  above,  appears  as  follows : 

Milling  ores,  (second  class.) 


District. 

Average  per  ton  of  ore. 

Number  of  assays. 

Gold. 

Silver. 

31 

V 

$06  14 
30  59 
32  33 
16  20 
28  09 
26  14 

$6  69 
12  50 

8'' 

Nevada .-- 

9 

25  DO 

14 

27  U 

12 

Central  City , 

28  56 

3 

Eureka                       .       ---     .............................. 

18  21 

151 

Smelting  ores,  (first  class.) 


District. 

Average  per  ton  of  ore. 

Number  of  assays. 

Gpld. 

Silver. 

72 

Greforv            ....   .......................... .......... 

$158  72 
95  50 

$18  84 

32 

Nevada       .......................................>•...--. 

21  48 

104 

Mr.  Burlingame,  the  territorial  assayer,  and  Mr.  A.  von  Schulz  both 
certify  that  the  above  assays  from  their  books  were  made  from  ores 
from  the  following  number  of  different  lodes  in  the  districts  named : 
From  Gregory  district,  from  46  different  lodes ;  from  Nevada  district, 
from  51  different  lodes ;  from  Illinois  Central  district,  from  17  different 
lodes ;  from  Eussel  district,  from  04  different  lodes ;  from  Central  City 
district,  from  34  different  lodes ;  from  Enterprise  district,  from  36  -dif- 
ferent  lodes ;  from  Eureka  district,  from  14  different  lodes ;  from  Lake 
district,  from  20  different  lodes. 

It  is  seen  that  the  proportion  of  gold  and  silver  in  the  ores  varies  con- 
siderably in  the  averages  from  the  two  assay-ofBces ;  but  they  seem  to 
establish  the  fact  that  there  is  really  ?nore  silver  in  the  Colorado  gold- 
ores  than  was  assumed  in  Mr.  Eeichenecker's  article  in  my  last  report. 
Taking  the  average  of  428  assays  made  in  the  territorial  assay-office  and 
in  that  of  Mr.  A.  von  Schulz 
gold  to  silver  in  Colorado 
ton  of  ore. 

Accepting  the  last  statement,  which  is  taken  from  the  greatest  num- 
ber of  assays,  as  the  one  which  probably  comes  nearest  to  an  average, 
there  would  be  to  $100  gold  in  the  ore  $77.62  silver.    The  gold  bullion 


,  at  Central  City,  we  find  the  i^roportion  of 
gold-ores:   gold,  122.50 j  silver,  $17.51  per 
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of  Colorado  contains,  however,  according  to  Colonel  Baker,  only  $20 
silver  to  every  $100  in  gold. 

The  great  loss  of  gold,  silver  and  copper  in  the  Colorado  stamp-mill 
process  I  have  discussed  in  my  last  report.  It  is  there  shown  that  the 
actual  saving  is  only  about  40  per  cent,  of  the  assay  value  of  the  ore. 
From  the  above  it  appears  that  the  loss  of  silver,  considered  for  itself, 
is  much  greater,  as,  of  $77.62  silver,  only  $20  are  actually  saved ;  the 
loss  is,  therefore,  $57.G2  in  s^ilver  to  every  8100  in  gold  saved,  or  74.2 
per  cent,  of  the  original  contents  of  silver  in  the  ore. 

The  above  assays,  being  of  small  samples  only,  may  not  represent  the 
true  proportion  of  gold  and  silver,  but  the  figures  obtained  from  them 
must  evidently  not  be  very  far  from  the  truth.  In  this  case  it  is  evi- 
dent that  concentration  and  smelting  of  the  ores  would  be  far  preferable 
to  the  present  mode  of  working  these  ores,  even  if  we  accept,  in  this 
case,  the  maximum  loss  of  brittle  silver-ores  in  concentration,  i.  e.,  from  20 
to  oO  per  cent.  In  this  connection  a  process  of  beneticiatiug  ores  contain- 
ing both  gold  and  silver,  and  little  galena,  by  means  of  smelting,  as 
practiced  in  South  Austria,  is  worthy  of  the  higest  consideration,  and  I 
draw  attention  to  it  for  the  benefit  of  those  most  directly  interested. 
Though  practiced  under  conditions  somewhat  dissimilar  from  those  in 
Colorado,  it  seems  to  me  that  it  would  fulfill,  in  that  country,  the  re- 
quirements of  the  times.  The  process  was  \vitne>ssed  and  described  by 
Mr.  John  A.  Church,  E.  M.,  who  kindly  permits  the  use  of  his  article. 
It  will  be  found  in  full  in  a  subsequent  chapter  of  this  report. 

Professor  Hill's  smelting-works  at  Black  Hawk  have  been  enlarged 
during  the  summer  by  one  smeltiug-furnace,  a  reverberatory  of  the  same 
pattern  as  the  two  older  ones.  This,  in  itself,  is  xiroof  that  the  mines 
in  the  vicinity  of  Central  City  furnish  much  more  ore  than  before,  for  it  is 
well  known  that  the  manager  of  these  works  is  very  cautious,  and  not 
ai)t  to  invest  additional  capital  unless  he  is  certain  of  a  steady  supply 
of  ore.  Nevertheless,  the  old  and,  I  am  sure,  unreasonable  dissatisfac- 
tion among  miners,  who  have  for  years  joined  in  the  cry  for  more  bene- 
ficiating-works  and  higher  prices  for  the  ore,  has  not  been  allayed,  so 
that  Professor  Hill  has  been  finally  obliged  to  defend  publicly  his  policy 
and  his  works.  I  reprint  his  letter  here,  because  it  contains  many 
valuable  statements ;  it  was  addressed  to  the  Central  City  Eegister : 

Articles  frequently  appear  in  the  papers  of  Central  City,  similar  to  yours  of  a  few 
clays  ago,  under  the  head  of  "■  California  mining."  Such  articles,  so  far  as  they  exert  any 
inlluence,  are  calculated  to  convey  false  impressions.  Besides,  there  are  persons  who, 
either  from  ignorance  or  designedly,  are  constantly  making  false  statements  about  the 
comparative  cost  of  treating  ore  in  this  and  in  other  places. 

It  is  stated  in  the  article  referred  to  that,  in  California,  stamp-mill  rock,  worth  $8  per 
ton,  and  sulphurets,  worth  $15  per  ton,  can  he  treated  with  prolit.  How  are  they 
treated  ?  The  stamp-mills  in  this  county  treat  ores  for  8^  to  §.5  per  ton.  If  it  is 
claimed  that  the  mills  here  do  not  save  so  large  a  proportion  of  the  gold  as  they  save 
in  California,  it  must  be  remembered  that  saving  gold,  when  it  is  in  combination  with 
almost  every  base  metal  and  sulphuret  that  is  known,  is  a  very  diti^jrent  thing  from 
saving  gold  when  it  exists  free  in  a  quartz  matrix.  The  writer  also  says  that  in  this 
county  gold  and  silver  ores  worth  from  $60  to  $75  per  ton,  and  rich  iu  copper,  are  not 
available  at  the  ijresent  time,  and  thinks  it  is  a  shame  that  such  ores  cannot  be  worked 
here  with  profit. 

Ores  containing  gold  and  silver  to  the  value  of  ,$60  per  ton,  iu  currency,  and  allowing 
(as  the  writer  says  they  are  rich  in  copper)  that  they  contain  8  per  cent,  of  copper, 
ar^  worth  here  $oG  per  ton,  without  any  cost  beyond  that  of  delivery  at  the  smelting- 
works.  If  ores  worth  $8  to  $15  per  ton  iu  California  can  be  mined  and  reduced  with 
profit,  and  if  in  Colorado  ores  worth  $36  per  ton,  over  and  above  all  costs  of  reductioi, 
cannot  be  treated  with  profit,  it  would  seem  that  the  great  difference  between  Cali- 
fornia and  Colorado  was  iu  the  expense  of  mining  and  not  in  the  expense  of  reduction. 

It  would  be  instructive  for  those  who  complain  of  low  prices  of  ore  iu  Colorado  to 
inquire  what  prices  are  paid  iu  other  places. 
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The  four  principal  smelting-works  for  the  treatment  of  gold  and  silver  ores  in  the 
United  States,  and  outside  of  Colorado,  are  at  San  Francisco,  Eeuo,  Omaha,  and 
Newark. 

At  San  Francisco  they  charge  from  $50  to  $100  (gold)  per  ton  for  smelting  gold  and 
silver  ores.  I  have  not  any  printed  scale  of  prices  paid  by  this  establishment,  but  de- 
rive those  figures  from  the  company's  statement  of  returns  made  to  persons  who  have 
sold  them  ore. 

At  Eeno,  according  to  their  published  scale  of  prices,  they  charge,  for  ores  assaying 
$fiO,  $46  per  ton ;  for  ores  assaying  $100,  $50  per  ton ;  for  ores  assaying  $200,  $70  per  ton; 
for  ores  assaying  $500,  $105.  » 

At  Omaha  they  have  treated  but  little  ore,  but  they  have  recently  made  offers  to 
miners  in  this  county  to  treat  their  ores  for  $100  j)er  ton,  and  guaranteed  100  per  cent. 
of  the  gold  and  95  per  cent,  of  the  silver. 

At  Newark  they  charge  $50  per  ton  for  the  lowest  grades  of  ore,  when  they  work  for 
gold  and  silver,  and  advance,  with  the  increased  richness  of  ore,  to  over  $100  per  ton. 

I  have  before  me  the  account  of  sales  of  two  lots  of  ore  from  Nevada,  Gilpin  County, 
of  about  five  tons  each,  which  were  sold  in  the  open  market  in  Swansea,  Wales,  to  the 
highest  bidder.  One  of  these  lots  assayed  $138  in  currency ;  price  paid.  $05 ;  charge  for 
treatment,  $43  jier  ton.  The  other  lot  assayed  $170,  currency ;  price  i)aid,  $122.9(5,  cur- 
rency ;  charge  for  treatment,  $47  per  ton.  These  prices  were  paid  for  the  gold  and 
silver  alone.  The  copper,  Gi  per  cent,  in  the  former  case,  and  10  per  cent,  in  the  latter, 
was  jjaid  for  at  the  regular  market  rate,  which,  of  course,  gives  on  the  copper  a'fair 
profit  to  the  smelter.  I  have  the  statement  of  the  purchasers  of  these  ores,  that  they 
are  the  most  complex  of  any  ever  offered  at  their  works,  and  this  will  in  part  account 
for  the  charges  for  treatment,  which,  for  Swansea,  are  very  high.  In  Swansea,  coal 
suitable  for  smelting  costs  from  50  cents  to  $1.50  per  ton,  labor  about  75  cents  j»er  day, 
and  the  best  fire-bricks,  $12  per  thousand. 

The  Boston  and  Colorado  Smelting  Company  are  treating  ores,  of  which  the  assay 
value  of  the  gold  and  silver,  estimated  in  currency,  is  $50,  $100,  and  $150,  at  a  cost  to 
the  unner  of  $35,  $40,  and  $45,  respectively ;  that  is,  for  ores  which  contain  $50  per 
ton,  currency  value,  all  over  $35  is  paid  to  the  seller,  and  for  ores  containing  $100  per 
ton,  also  all  over  $40  is  paid  to  the  seller,  and  so  on.  For  intermediate  grades  a  j>ro  rata 
charge  is  made. 

Thii^  company  also  pays  for  the  copper  i'^1.50  for  each  per  cent,  on  the  dry  Cornish 
assay,  which  is  the  assay  on  which  all  copper-ores  are  sold. 

No  one  who  is  acquainted  with  the  facts  will  deny  that  the  ores  of  Colorado  are  the 
most  complex  which  are  worked  on  this  continent,  containing,  as  they  do,  mixed  with 
the  sulphurets  of  copper  and  iron,  large  quantities  of  the  sulphurets  of  antimony, 
arsenic,  zinc,  and  lead,  and  a  refractory  gangue.  Neither  can  any  one  deny  that  the 
actual  costs  of  all  the  principal  elements  employed  in  smelting,  viz,  fuel,  labor,  fire- 
bricks, and  iron,  are  more  than  double  hero  what  they  are  east  of  the  Mississippi  Eiver, 
and  much  higher  than  they  are  in  California. 

It  must  be  remembered  that  the  charge  of  $35  to  $45  per  ton  not  only  covers  all  the 
first  cost  of  smelting,  including  calcining,  crushing,  and  bringing  the  ores  to  a  liquid 
state,  without  the  aid  of  foreign  fluxes,  and  often  a  second  calcination  and  melting  to 
bring  the  matte  to  a  workable  condition,  but  also  all  the  costs  of  separating  and  refin- 
ing the  metals,  and  all  losses  which  must  inevitably  occur  when  so  many  ditierent  i^ro- 
cesses  are  employed. 

The  statement  that  ores  which  contain  $8  to  $15  per  ton  can  be  treated  in  California 
with  profit  may  be  true.  It  is  equally  true  that  the  greater  part  of  Colorado  ore  is 
treated  at  $3  to  $5  j)er  ton.  But  the  statement,  that  there  is  any  place  in  the  United 
States  where  ores  are  smelted  at  so  low  a  cost  to  the  miner  as  in  Colorado,  is  not  true. 

The  above  statements  about  the  charge  for  smelting  in  other  places  have  betm  derived 
either  from  the  company's  printed  scale  of  prices,  or  from  their  own  reports  of  prices 
paid  to  the  sellers  of  the  ore.  If  any  one  doubts  their  accuracy,  I  will  make  this  prop- 
osition, viz,  if  there  is  any  i)lace  in  the  United  States  where  ores  similar  to  the  ores  in 
this  county  are  smelted,  or  treated  on  a  large  scale  in  any  other  way,  so  as  to  realize  95 
per  cent,  of  their  contents  in  gold,  silver,  and  copper,  at  a  lower  charge  than  is  made 
by  this  company,  I  will  at  once  reduce  our  charges  to  the  same  terms.  If  any  one 
thinks  that  low-grade  ores  can  be  smelted  in  Colorado  for  less  than  $35  per  ton,  and 
their  full  value  realized,  where  pine  wood  costs  $5  to  $G  per  cord,  common  labor  $3  per 
day,  and  skilled  labor  $5  to  $6  per  day,  and  fire-bricks  $130  per  thousand,  he  has  only 
to  try  it.     lie  can  soon  be  convinced  by  an  experiment. 

It  IS  often  represented  that  the  capacity  of  the  Boston  and  Colorado  smelting-works 
is  limited,  and  that  they  are  now  overstocked  witL  ore.  In  answer  to  this,  I  will  say 
that  this  company  provided  a  large  surplus  capital,  which  could  be  employed,  if  needed, 
and  it  was  supposed  when  the  company  was  organized  that  before  this  time  it  would 
employ  twelve  furnaces.  It  is  now  working  three  smelting-furnaces.  All  that  is  re- 
quired to  double  or  treble  the  present  capacity  of  the  works  is  a  production  of  ore  to 
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justify  it.     When  any  one  fails  to  find  a  market  here  for  his  ore,  at  the  terms  above 
stated,  it  will  be  time  to  represent  that  we  are  overstocked  and  have  ceased  to  buy. 

The  smelting-works  of  Mr.  West,  at  Black  Hawk,  have,  as  far  as  I 
know,  been  idle  during  the  greater  part  of  the  year.  I  am  not  informed 
whether  the  reason  for  this  is  to  be  looked  for  in  a  failure  of  the  process 
(shait-fnrnace)  or  in  a  combination  of  commercial  conditions,  which  are 
very  apt  to  affect  new  works  where  old  ones  are  already  successfully 
established. 

Gulch  mining  on  Clear  Creek  has  been  followed  ]>y  a  few  men  during 
the  year  with  good  results.  S.  S.  Chambers  &  Co.'S  claim,  about  200 
yards  from  tbe  junction  of  North  with  South  Clear  Creek,  is  reported 
to  have  yielded  over  $5  i)er  day  per  hand. 

The  owners  of  this  claim  have  been  working  it  for  nearly  five  years, 
but  last  year  was  the  first  which  paid  them  something  like  wages j  and 
this  year  their  work  appears  to  have  been  quite  profitable. 

Dr.  F.  Page's  claim  is  the  next  one  above  the  foregoing.  It  has  also 
been  worked,  and,  according  to  report,  with  satisfactory  results. 

Blake  &  Co.'s  placer  claim  is  about  half  a  mile  above  Page's.  This 
company  have  nearly  a  quarter  of  a  mile  of  tluming,  and  thek'  ground 
is  very  rich,  some  of  it  having  yielded  at  the  rate  of  over  §2  i)er  cubic 
yard. 

Above  this  claim  are  Hamilton's,  J.  W.  Fries's,  Pitman  &  Wiley's, 
Huggel  &  Co.'s,  and  Alexander  Cameron's.  The  latter  has  been  very  exten- 
sively worked,  but  has  not  paid  as  well  during  the  last  season  as  in 
former  times.  There  is  much  unoccupied  ground  between  the  claims 
above  mentioned. 

In  Clear  Creek  County  the  principal  features,  in  the  way  of  advance 
in  the  silver-mining  industry,  are  the  re-occupation  of  Argentine  dis- 
trict and  a  considerable  development  of  the  argentiferous-galena  mines 
in  the  vicinity  of  Idaho,  as  well  as  the  discovery  of  several  extraordina- 
rily large  and  rich  silver  mines  near  Georgetown.  But  the  industry 
has  received  a  serious  loss  by  the  burning,  during  the  latter  jiart  of 
1871,  and  in  the  early  part  of  1<S7U,  of  the  three  principal  silver-mills  in 
the  county,  viz,  the  Washington  Mill,  at  Georgetown,  the  Baker  Mill, 
at  Bakerville,  and  Stewart's  reduction-works,  at  Georgetown.  It  is  re- 
ported that  all  these  works  are  to  be  rebuilt  soon,  but  meanwhile  the 
product  of  the  county  is  lessened  to  the  extent  of  the  capacity  of  these 
mills,  and  miners  are  very  much  inconvenienced  in  regard  to  a  market 
for  their  ores.  Mr.  Stewart  had  introduced  into  his  new  mill  the  Airey 
furnace,  an  apparatus  belonging  to  the  same  class  as  the  now  celebrated 
Stetefeldt  furnace.  There  are  some  features  which  distinguish  it  from 
the  latter,  but  it  is  questionable  whether  these  features  adtl  anything  to 
its  usefulness.     The  two  princi])al  ones  are: 

1.  The  fixing  to  two  inner  opposite  sides  of  the  furnace  of  a  series  of 
iron  plates,  which  can  be  set  at  any  desired  angle,  and  are  intended  to 
retard  the  fall  of  the  ore.  It  has  been  shown  by  the  working  of  the 
Stetefeldt  furnace  that  this  improvement  is  uncalled  for  and  undesira- 
ble— uncalled  for,  because  the  short  time  of  the  fall  of  the  ore  suffices  to 
chloridize  it  up  to  92  and  even  90  per  cent,  of  the  assay ;  and  undesira- 
ble, because  these  plates  must  be  very  rapidly  destroyed  by  the  acid- 
fumes  developed  in  the  furnace,  and  they  are  therefore  a  source  of  very 
large  expense  for  repairs. 

2.  The  i)Ositiou  of  the  fire-places  and  flue.  In  the  Airey  furnace  the 
upper  fire-place  is  situated  at  the  top  of  the  stack,  whence  the  flame 
goes  down  in  the  furnace,  meeting  the  one  from  the  lower  fire-place 
about  midway,  the  two  draughts  abutting  squarely  against  each  other. 
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It  is  au  old  rule  in  metallurgy  never  to  let  two  draughts  meet  directly 
from  opposite  directions,  because  they  are  weakened,  if  not  altogether 
destroyed.  This  was  actually  the  case  at  the  Airey  furnace,  when  the 
writer  visited  it  last  summer,  and,  as  there  was  a  poor  draught  in  the 
furuace,  the  heat  was  not  sufficient  for  a  successful  roasting.  This  was, 
I  believe,  afterwards  corrected ;  at  least  the  results  of  chlorination  were 
said  to  be  better,  but  the  precise  results  reached  in  the  furnace,  before 
the  conflagration  of  the  mill,  have  not  yet  become  known.  Aside  from 
the  question  of  draught,  this  arrangement  of  fire-places  suffers  from  the 
same  objections  as  allect  the  Whelpley  and  Storer  furnace,  viz,  that  the 
ore  is  exposed  to  the  highest  heat  in  the  commencement  of  the  roasting, 
when  it  should  be  subjected  to  the  lowest,  and  at  the  end  of  the  opera- 
tion to  the  lowest,  when  the  temperature  should  be  the  highest.  For 
the  roasting  of  the  inevitably  large  amount  of  dust  there  appears  to  be 
no  provision  in  the  Airey  furnace.  It  must,  apparently,  pass  over  and 
over  again  through  the  furnace. 

TheStewart  reduction-works  treated,  from  July,  1870,  to  July,  1871, 
1,390  tons  of  ore,  of  which  the  assay  value  was  $201,700,  and  the  yield 
$180,785.  From  July  1  to  November  1,  1871,  the  quantity  treated  was 
500  tons,  and  the  yield  $58,811. 

The  works  of  Palmer  &  Nichols  treated,  from  March  26  to  July  1, 1871, 
228  tons  of  ore,  assaying  38,493  ounces  of  silver,  and  from  July  1  to 
November  1,  1871,  203i  tons,  assaying  30,130  ounces  of  silver,  making 
a  total  of  431^  tons,  with  74,029  ounces.  The  yield  has  been  about  86 
per  cent,  of  the  assay,  and  the  concern  has  shipped,  up  to  November  1, 
$84,000,  coin  value.  Adding  80  or  90  tons  treated  previously  to  March 
26  by  Huepeden  &Co.,  (mainly  second  and  third  class  ore  from  the  Brown 
and  Terrible,  and  estimated  at  $'i7  yield  per  ton,)  we  have  over  $90,000 
as  the  product  of  these  works  during  ten  months  of  1871.  The  average 
yield  per  ton  of  ores  treated  by  Stewart  has  been,  for  the  year  ending 
July  1,  1871,  $130;  for  the  four  months  ending  November  1, 1871,  $117; 
for  the  whole  sixteen  months,  $126.  The  average  yield  of  ores  treated 
by  Palmer  &  Nichols  has  been,  for  three  months  ending  July  1,  1871, 
$189  ;  for  the  four  months  ending  November  1, 1871,  $198 ;  for  the  whole 
seven  months,  $194.  Tiiis  high  yield  is  due  to  the  fact  that  much  rich 
surface  ore  has  been  brought  in  from  small  mining  operations  to  these 
works.  Stewart's  supply  was  mostly  from  the  lower  grades  of  Terrible 
ore,  with  which  he  kept  ten  stamps  (half  his  capacity)  running  for  the 
greater  part  of  the  time. 

T>ibbin-s  reduction-works  in  East  Argentine  district  (one  Briickner 
cylinder)  are  reported  to  have  shipped  from  $1,200  to  $1,500  per  week 
since  middle  of  July. 

On  the  whole  the  prospects  for  the  silver  mines  of  Colorado  are  en- 
couraging. When  we  sum  up  the  yield  of  the  ores  treated  in  the  Terri- 
tory ibr  the  year  1871  and  the  reported  shipment  of  ores,  it  will  be  seen 
that  the  production  considerably  exceeds  that  of  former  years,  though, 
of  course,  the  extravagant  expectations  of  the  sanguine  ones  have  not 
been  realized. 

Passing  by  the  older  mines,  which  have  been  repeatedly  mentioned  in 
my  former  reports,  I  add  here  a  brief  description  of  some  mines  near 
Idaho  which  have  come  into  favorable  notice  during  the  year,  and  of  the 
new  discoveries  in  the  vicinity  of  Georgetown. 

Muies  m  the  vicinity  of  Idaho. — The  Queen  is  situated  in  the  gneiss, 
about  a  mile  and  a  half  north  of  Idaho,  on  a  hill-side  about  800  feet 
above  the  town.  The  lode  is  worked  by  different  parties,  and  opened  by 
six  shafts,  from  00  to  80  feet  deep.    It  is  from  six  to  eight  inches  wide, 
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runs  northeast  and  southwest,  and  dips  about  33°  northwest.  The 
ore  at  the  depth  reached  is  mostly  decomposed,  hut  there  are  patches 
and  streaks  of  white  iron  pyrites  found  in  the  vein.  The  decomposed 
ore  is  brown  and  yellow  quartz,  reported  to  assay  111  ounces  of  silver 
per  ton,  while  the  pyrites  contain  from  75  to  80  ounces  per  ton.  There 
were  twelve  men  (sis  drills)  at  work  at  the  time  of  the  writer's  visit, 
but  owing  to  the  narrowness  of  the  crevice  and  the  hardness  of  the  rock 
only  4  to  5  tons  of  ore  could  be  taken  out  per  week.  There  were  as  yet 
no  levels  or  stopes.  In  one  of  the  shafts  occurs  a  solid  layer  of  zinc- 
blende,  with  little  galena,  3  inches  thick,  which  was  said  to  assay  $G00 
per  ton.  The  claim  is  1,500  feet  long,  and  portions  of  it  have  been  leased 
hy  Captain  Hall,  William  Hill,  and  A.  Morgan,  the  owners,  to  different 
parties.  The  ore  is  shipped  to  Professor  Hill's  smelting- works  at  Black 
Hawk,  four  and  a  half  miles  distant,  the  freight  being  $5  per  ton. 

The  Franklin,  near  by,  is  a  vein  from  6  inches  to  2  feet  wide,  and 
carries  more  galena  than  the  foregoing.  The  main  shaft  on  it  is  IL'O 
feet  deep.  The  ore  contains  about  840  to  $50  per  ton  in  silver.  Much 
money  has  been  uselessly  spent  on  the  mill  belonging  to  this  mine. 
First,  fiwnaces  were  erected  to  smelt  the  ore,  but  the  blende  interfered, 
though  the  ore  contains  less  of  it  than  usual  in  Clear  Creek  County  ores. 
Next,  the  mill  v/as  erected  and  reverberatories  were  used  for  chloridiz- 
ing  the  ore.  But  the  enterprise  failed  both  financially  and  technically, 
the  latter  principally  because  there  was  no  reliable  supply  of  water  in 
the  gulcb  where  the  works  are  located.  Now  it  is  reported  that  the 
company  intend  to  lease  a  mill  on  Clear  Creek,  (Buford  Mill,)  where  the 
erection  ot  an  Airey  furnace  is  said  to  be  contemplated.  This  mine  is 
better  opened  than  the  rest,  and  has  a  capacity  of  3  tons  per  day. 

The  Seaton  mine  has  been  frequently  mentioned  in  the  Colorado 
papers  on  account  of  its  rich  ores.  Mr.  Filers  visited  two  of  the  claims 
on  this  lode,  No.  7  and  No.  2,  east  of  the  discovery. 

Seaton  No.  7  is  owned  by  Captain  Dean,  and  is  a  100-foot  claim.  The 
depth  of  the  mine  is  120  feet  in  one  and  81  feet  in  another  shaft,  and  the 
width  of  the  ore-seam  is  here  from  G  to  12  inches.  The  ore  assays  from 
$50  to  8400  per  ton.  There  were  only  two  drilLs  at  work  in  the  fall,  and 
3  tons  a  week  was  the  yield  of  the  mine.  To  a  depth  of  about  50  feet  in 
both  shafts  the  ore  is  a  brown  decomposed  material,  but  lower  down 
about  12  inches  of  quartz,  carrying  blende  and  galena  in  the  proportion 
of  3  to  1,  and  some  fahlore,  are  found.  This  class  of  ore  is  reported  to 
assay  from  100  to  273  ounces  of  silver  per  ton. 

The  Seaton  No.  2  east  of  the  discovery,  owned  by  Lewis  &  Co.,  is  700 
feet  long  on  the  vein.  The  deepest  shaft  is  270  feet  deep.  The  main 
vein  runs  from  northeast  to  southwest,  and  dips  from  48°  to  5(P 
northwest.  It  is  from  3  to  12  inches  thick.  It  was  originally  worked 
for  gold,  and  during  thnt  time  the  deep  shaft  was  sunk.  This  is  now  full 
of  water  up  to  within  70  feet  from  the  surface.  A  second  vein  has  been 
found  lately,  which  intersects  the  original  one  at  right  angles  to  its  dip, 
the  pitch  of  the  new  discovery  being  about  30°  to  southeast. 
This  is  from  8  to  18  inches  wide,  and  is  characterized  by  frequent  faults 
in  the  plane  of  the  dip ;  the  continuation  of  the  vein  at  each  fault  being 
found  trom  1  to  2  feet  lower  than  the  vein  above.  In  the  southwestern 
part  of  the  claim,  the  plane  of  this  new  vein  crosses  the  plane  of  the 
original  one  at  a  depth  of  about  30  feet  from  the  surface,  but  toward 
the  northeast  the  line  of  crossing  sinks  steadily,  until,  in  the  Dean  shaft, 
the  new  vein  is  found  at  a  depth  of  110  feet.  It  is  worked  by  under- 
hand stoping,  and  a  large  chamber  reaching  from  shaft  to  shaft  is  already 
opened.    The  capacity  of  t|ie  mine  is  from  6  to  8  tons  per  week.    The 
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ore  is  a  mixture  of  zinc-blende,  galena,  iron  pyrites,  and  fablore  in  a 
quartz  gangue,  the  blende  predominatiug.  There  is  much  more 
fahlore  in  this  than  in  any  other  mine  in  the  district,  which  I  have  seen, 
and  the  average  contents  ot  silver  are  very  high. 

The  Santa  Fe  runs  parallel  in  strike  to  the  foregoing  vein,  and  lies 
higher  up  on  the  mountain.  Its  dip  is  less  steep.  The  claim,  of  500 
feet  in  length,  is  owned  by  E.  B.  Griswold.  There  are  live  shafts  on  it, 
which,  commencing  irom  the 'northeast  end  of  the  claim,  are  respect- 
ively 78,  35,  25,  40,  and  25  feet  deep,  and  all  of  them  are  located  within 
200  feet  on  the  vein.  Nevertheless  the  grades  of  ore  raised  from  these 
shafts  difl'er  widely.  In  the  first  shaft  southwest  of  the  discovery,  for 
instance,  the  first-class  ore,  as  selected  for  shipment,  assayed  25  onnces 
of  silver  and  one-half  ounce  of  gold  per  ton,  and  was  rich  in  lead.  In 
the  next  shaft  to  the  southwest  the  ore  contains  more  iron  pyrites ;  is 
also  rich  in  lead,  and  contains  from  2  to  4  ounces  of  gold,  and  from  $125 
to  $140  of  gold  and  silver  per  ton.  Ore  from  the  following  shaft  on  the 
southwest  contains  between  50  and  00  ounces  of  silver  per  ton,  and  2 J 
ounces  of  gold.  There  is,  as  yet,  no  communication  between  the  sliafts 
underground,  and  all  of  them  are  being  sunk  deeper.  About  six  tons 
of  ore  are  taken  out  weekly,  by  six  men. 

There  are  a  number  of  other  mines  in  this  vicinity  which  hold  out 
fair  promises  for  the  future,  but  all  of  them  are,  like  those  described, 
not  yet  well  developed,  and  can,  therefore,  furnish  little  ore  at  present. 

I  must  mention,  however,  here  a  mine  which,  in  connection  with  the 
often-talked-of  smelting-works  in  this  vicinity,  or  a  little  higher  up  on 
Clear  Creek,  is  of  great  importance.  This  is  the  Edgar.  It  is  situated 
north  of  and  opposite  the  old  Whale  mine,  which  has  been  described  in 
former  reports,  but  is  now  idle.  The  Edgar  is  by  many  considered  a 
continuation  of  the  Seaton  lode,  though  with  what  right,  considering 
the  distance  between  the  two  mines,  I  cannot  determine.  Its  strike  is 
northeast  and  southwest ;  its  dip  northwest.  The  lode  is  from  6  inches 
to  2  feet  thick,  and  carries  very  solid  galena  and  fahlore.  There  are  two 
tunnels  driven  on  the  lode  and  connected  by  a  shaft.  The  mine  is  sufii- 
ciently  opened  to  be  able  to  furnish  about  3  tons  per  day.  Eirst-class 
ore  is  reported  to  assay,  on  an  average,  80  ounces  of  silver  and  one-half 
ounce  of  gold  per  ton,  and  contains  seldom  less  than  45  to  50  per  cent, 
of  lead.  Some  of  the  ore  mined  has  assayed  as  high  as  105  ounces  of 
silver  per  ton.  This  ore  contains  very  little  zinc- blende,  which ,  in  nearly 
all  the  other  silver  mines,  is  the  predominant  mineral,  and  it  will  there- 
fore be  of  the  highest  importance  to  the  smelting-works  which  are  said 
to  be  on  the  point  of  erection  in  this  region.  Mi\  Eilers  was  informed 
that  one  or  two  other  mines,  lately  opened  in  this  vicinity,  carried  ores 
very  similar  to  those  of  the  Edgar,  as  far  as  the  contents  of  lead  are 
concerned,  but  he  was  unable  to  visit  them. 

Among  the  new  mines  in  the  vicinity  of  Georgetown,  which  have 
turned  out  very  satisfactorily  from  the  commencement  of  operations,  the 
Pelican  is  the  most  important. 

The  Pelican  is  situated  on  Sherman  Mountain,  on  the  east  bank 
of  Cherokee  Gulch,  and  about  three  miles  west  of  Georgetown.  The 
ground  on  either  side  of  the  gulch  rises  at  a  rapid  rate,  and  affords  a 
fine  opportunity  to  gain  great  depth  from  the  surface  as  the  work  of 
drifting  east  and  west  on  the  vein  goes  on.  There  were,  at  the  end  of 
the  year,  four  adits  on  the  vein,  aggregating  in  length  420  feet.  The 
depth  obtained  from  the  surlace  in  the  gulch  was  85  feet.  The  greatest 
depth  obtained  from  the  surface  in  the  lower  west  adit  was  about  200 
feet.    This  adit  is  cut  in  the  gulch  by  a  tunnel  about  100  feet  in  length. 
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A  tunnel  100  feet  in  was  being  driven  300  feet  in  lengtb,  to  cut  the  vein 
110  feet  from  the  surface.  When  this  tunnel  shall  have  been  completed 
perfect  drainage  of  the  mine  will  be  secured.  A  winze  was  being  sunk 
on  the  vein  from  the  lower  adit  to  intersect  the  line  of  the  long  tunnel 
where  it  will  cut  the  vein.  By  the  1st  of  June,  1872,  the  mine  is  ex- 
pected to  be  in  condition  to  yield  20  tons  of  rich  milling  ore  a  day.  The 
lower,  middle,  and  second  adits  are  connected  by  air-shafts  or  winzes. 
The  mine  is  well  timbered.  Everything  is  well  arranged  about  the 
mine  to  secure  ijerfect  drainage,  safety  for  the  workmen,  ventilation,  and 
speedy  and  cheap  delivery  of  the  ore  at  the  mouth  of  the  tunnel  and 
adits.     Very  little  stoping  has,  so  far,  been  done  on  the  mine. 

The  Pelican  is,  compared  with  others  in  Clear  Creek  County,  a  large 
vein.  The  walls  are  well  defined.  The  breadth  of  the  vein  between  walls 
averages  about  3J  feet,  from  12  to  20  inches  of  which  contain  rich  ore. 
The  vein-matter  consists  of  argentiferous  galena,  copper-ore,  fahlore, 
blende,  and  sometimes  native  silver.  Some  of  tlie  assays  made  from  ore 
of  this  vein  are  exceedingly  high,  as  the  following  list  shows: 

Selected  specimens  of  ore — 

1^0.  1 2,823  ounces  silver. 

No.  2 1,700  ounces  silver. 

No.  3,  fine  gangue 1,782  ounces  silver. 

No.  4,  blende • 428  ounces  silver. 

No.  5,  containing  much  gangue 808  ounces  silver. 

From  the  books  of  the  mine  and  mill  certificates  the  following  infor- 
mation is  derived  : 

From  the  7th  of  February,  1871,  to  November  18,  1871,  a  little  over 
nine  months,  the  Pelican  has  yielded  the  following  amounts  of  ore: 

One  hundred  and  twenty-four  and  a  half  tons  of  second  and  third 
class  ore,  treated  at  Palmer  &  Nichol's  and  the  Stewart  Silver-Eeductiou 
Company's  Mills,  gave  a  yield  of  32,280  ounces  of  silver.  The  average 
yield  of  this  lot  of  ore  was  240  ounces  per  ton  of  2,000  pounds.  There 
were  at  the  mine  at  the  end  of  the  year  200  tons  of  second  and  third 
class  ore,  worth,  at  a  low  estimate,  50,000  ounces ;  30  tons  of  first-class 
ore  at  the  mine  and  at  Silver  Plume  Mill,  worth  510  ounces  per  ton, 
equal  to  15,300  ounces ;  27  tons  shipped  to  Swansea,  Wales,  510  ounces 
per  ton,  equid  to  14,770  ounces  j  4  tons  sold  to  Frank  J.  Marshall,  572 
ounces  per  ton,  equal  to  2,288  ounces;  asmalllot,  1  ton,  sent  to  Professor 
Hill  for  treatment,  294  ounces. 

Total  product  in  tons,  386^ ;  total  product  in  ounces  in  silver,  113,  932. 

Total  cost  of  mining  38G|  tons  of  ore,  transportation,  milling,  inci- 
dental expenses,  &c.,  10,000  ounces.  Therefore,  113,932—10,000= 
103,932  ounces.  This. leaves  consequently  a  clear  profit  of  over  $130,000 
in  coin. 

The  amount  of  ore  in  sight  in  the  mine  is  large.  As  yet  only  a  little 
ground  has  been  stoped  out. 

The  mine  can  deliver,  with  sixteen  miners,  four  tons  of  ore  per  day, 
and  the  owners  think  they  can  keep  up  this  rate  of  production  through- 
out the  next  year  from  the  present  reserves.  All  the  ore  must  be  packed 
down  the  mountain  at  a  cost  of  $2.50  per  ton,  and  transportation  to  the 
mills  costs  $3  more. 

The  Fletcher  is  another  new  discovery  of  great  promise.  It  is  situated 
on  the  Bald  Creek  slope  of  Democrat  Mountain,  and  very  rich  ore,  some 
of  which  yielded  $799  per  ton,  has  been  found  near  the  surface.  The 
same  may  be  said  of  the  Elkhoru  and  Maine  lodes.    In  regard  to  the  de- 
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velopments  and  yield  of  the  latter,  I  take  the  following  information 
from  the  Georgetown  Miner  of  February  8, 1872. 

The  vein,  a  large  one,  with  well-defined  walls,  is  situated  on  Sherman 
Mountain,  a  short  distance  above  the  village  of  Silver  Plume.  The  matrix 
of  the  vein  is  feldspathic  rock  and  quartz.  The  pay  streak  is  argentif- 
erous galena,  interspersed  with  gray  copper,  ruby  silver,  and  iron  and 
copper  pyrites.  The  country-rock  is  granite.  In  some  portions  of  the 
mine  there  is  a  solid  ore-deposit  of  2  feet  in  breadth.  We  have  frequently 
examined  the  Maine,  and  have  never  seen  a  barren  spot  in  the  mine. 

The  yield  of  the  mine  since  its  discovery  in  May,  1871,  about  eight 
months,  has  been  as  follows : 

Ore  treated  at  Stewart's,  29  tons,  566  pounds,  yielded |13,  350  32 

Shipped  to  mil,  Black  Hawk,  100  tons 19,  350  00 

Sold  to  W.  Bement  13  tons 1,  509  00 

Out  at  the  mine  80  tons 15,  480  00 

Total  yield  of  mine 49,  689  32 

Cost  of  work  done  on  mine,  &c 11,  000  00 

Net  yield  of  mine 38,  689  32 


The  above  figures  were  obtained  from  W.  T.  Eeynolds,  one  of  the 
owners  of  the  mine,  and  a  personal  examination  of  the  records  of  the 
mine  shows  that  they  are  substantially  correct. 

All  the  above  calculations  are  coin  value.  The  average  yield  of  222 
tons  and  590  pounds,  total  product  of  mine  in  eight  months,  is  a  little 
over  $223  per  ton. 

The  varioustunnelsin  the  vicinity  of  Georgetown,  such  as  the  Burleigh, 
Marshal,  Lebanon,  Eclipse,  have  been  steadily  driven  ahead,  and  some 
of  them  are  reported  to  have  struck  good  veins.  There  is,  however,  so 
far  as  I  am  aware,  no  regular  mining  going  on  through  the  tunnels  on 
any  of  the  new  lodes  discovered. 

West  Argentine  district. — For  notes  in  regard  to  this  district  I  am 
indebted  to  Mr.  A.  Wolters,  M.  E.,  formerly  of  Bakerville.  The  first 
discovery  of  silver-bearing  lodes  was  made  in  1864  in  East  Argentine, 
and  the  ensuing  excitement  drew  of  course  a  large  number  of  prospectors 
to  this  and  the  adjoining  district  of  West  Argentine.  Hundreds  of  lodes 
were  thus  discovered  in  1865 ;  only  a  few,  however,  were  being  worked 
to  any  extent.  Owing  to  several  circumstances,  the  chances  in  favor  of 
profitable  mining  were  so  small  that  all  work  was  abandoned  after  the 
fall  of  1860.  with  the  exception  of  that  on  the  Baker  and  Belmont  lodes, 
and  even  these,  though  both  of  them  were  uucfoubtedly  well-defined 
large  fissure- veins,  were  worked  at  a  loss  to  the  owners,  from  the  follow- 


nig  reasons : 


1.  Great  ignorance  of  the  character  and  qualities  of  silver  lodes  pre- 
vailed amongst  the  owners  of  the  lodes,  and  the  waste  of  large  sums  of 
money  in  foolish  experiments  was  the  consequence. 

2.  Until  the  fall  of  1867  there  was  no  market,  for  silver-ores  in  the 
connty,  and  when  one  was  established  at  that  time,  tiie  reduction- works 
of  Garrott,  Martine  &  Co.  charged  the  enormous  amount  of  about  $75 
mill-fees  per  ton  of  ore. 

3.  The  location  of  the  lodes  was  very  unfavorable.  Situated  as  they 
were  at  a  distance  of  ten  miles  from  the  nearest  market  for  ores,  and  in 
places  where  even  the  construction  of  a  mule-trail  could  not  be  thought 


CONDITION    OF    MINING    INDUSTEY COLOEADO.  353 

of,  the  cost  of  mining  and  transportation  alone  "was  snfiQcieut  to  kill  any 
mining  enterprise. 

Considering  these  circamstances,  to  which  is  to  be  added  the  generally 
j)revailing  opinion  that  the  district  was  inaccessible  during  from  six  to 
seven  months  of  the  year  on  account  of  snow,  it  can  certainly  not  be 
surprising  that  the  camp  was  deserted,  and  so  remained  until  the  sum- 
mer of  1870.  At  this  time  one-half  of  the  Stevens  lode  was  purchased  by 
the  Crescent  Silver  Mining  Company,  of  Cincinnati,  and  vigorous  develop- 
ment soon  proved  it  to  be  a  paying  vein.  When  this  fact  became 
generally  known,  a  few  prospectors  made  their  appearance  and  dis- 
covered some  very  promising  lodes,  prominent  among  which  were  the 
Dresden,  Bismark,  Muscatine,  Pocahontas,  Mountain  Lion,  Walter  Scott, 
Worcester,  and  Wayne  County.  At  the  same  time  the  Baker  Company 
had  struck  two  very  large  deposits  of  ore,  and  were  mining  at  a  profit 
for  the  first  time.  Besides  this,  they  had  without  any  trouble  succeeded 
in  keeping  up  communication  with  the  mine  during  the  whole  very 
severe  winter  of  1809-'70  with  only  a  single  team,  and  had  thus  furnished 
conclusive  evidence  that  the  lodes  were  not  inaccessible  on  account  of 
snow.  Moreover,  they  had  finished  their  large  and  well-planned  re- 
duction-works at  Bakerville,  from  two  and  a  half  to  three  and  a  half 
miles  from  the  mines,  and  put  them  in  operation  the  3d  of  September, 
18G9.  They  at  once  reduced  mill-fees  to  $39  per  ton,  and  thus  offered 
all  possible  inducements  to  the  mine-owners  to  go  to  work  and  develop 
their  property. 

All  these  circumstances  combined  led  to  an  increased  activity  in  the 
vsummer  of  1871,  an  activity  hardly  surpassed  by  that  exhibited  in  1865. 
Work  was  resumed  on  the  west  half  of  the  Stevens,  the  Coney,  Demo- 
crat, and  Fortunatus,  all  once  abandoned  as  non-paying,  and  now 
leaving  their  owners  a  liberal  margin  for  profit.  Prospectors  flocked  in 
day  by  day,  and  scarcely  a  Week  passed  without  one  or  more  rich  dis- 
coveries. The  Fourth  of  July,  Fifth  of  July,  Minneapolis,  and  General 
Moltke  justly  caused  more  or  less  excitement  by  their  rich  deposits  of 
fahlore,  stephanite,  and  silver-glance. 

Though  most  of  the  lodes  worked  were  only  discovered  this  very  sum- 
mer, or  late  in  the  fall  of  1870,  and  though  up  to  this  spring  the  Baker 
Company  had  not  received  a  single  ton  of  custom-ore  from  West  Argen- 
tine, they  had  in  July  about  40  tons  to  their  15  tons  of  Baker  ore,  with 
a  fair  prospect  of  seeing  the  iiroduction  doubled  in  August.  At  this 
time,  however,  a  great  drawback  was  experienced  by  mining  operations 
in  the  burning  down  of  the  Baker  Mill.  This  caused  an  additional  ex- 
pense of  $8  per  ton  for  transportation  of  the  ore  to  Georgetown,  forced 
the  miners  to  go  to  town  to  attend  to  their  business,  and  stopped  opera- 
tions on  nearly  all  the  lodes  owned  by  employes  of  the  Baker  Company, 
because  the  latter  became  unable  for  some  time  to  i)ay  their  men.  Other 
lodes,  which  had  been  worked  at  a  profit  so  long  as  there  was  a  home 
market  for  their  ore,  were  abandoned,  because  they  could  not  stand  the 
extra  expense  of  hauling  the  ore  to  Georgetown  ;  and  thus  there  were 
only  ten  lodes  worked  in  November  against  about  twenty  in  July. 

Another  obstacle  in  the  way  of  vigorous  development  is  the  location 
of  many  of  the  lodes  on  the  excessively  steep  and  rocky  western  slope 
of  McClehau  Mountain,  which  rises  at  an  angle  of  38°.  Nearly  all 
are  very  difficult  of  access  without  wire  cables  or  tunnels.  The  former 
are  not  erected  in  most  instances,  because  the  lodes  are  owned  by  work- 
ingmen,  who  possess  no  capital  for  the  purpose.  In  regard  to  running 
tunnels,  the  facilities  are  better  than  in  any  other  place  in  the  county. 
As  mentioned  before,  the  mountain  rises  at  an  angle  of  38°,  and  the 
H.  Ex.  211 23 
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lodes  cross  the  mountains,  giving  tlie  inuch-clesired  chance  of  run- 
ning in  on  the  vein.  But,  unfortunately,  the  lodes  as  a  rule  pinch  up 
toward  the  base  of  the  mountain,  and  therefore  the  tunnels  would  have 
to  be  run  a  couple  of  hundred  feet  before  they  could  be  expected  to  pay. 
This  expense  the  owners  are  unable  to  undergo  without  the  aid  of  capital ; 
hence,  to  make  the  district  an  active  and  profitable  one,  capital  is  indis- 
pensable. 

In  regard  to  quantity  as  well  as  quality  of  lodes,  West  Argentine  is 
equal  to  any  other  district  in  the  county ;  and  with  some  money  to  open 
the  mines  properly,  they  certainly  offer  great  facilities  for  cheap  working. 
Nearly  all  of  them  may  be  opened  by  adits,  which  is  certainly  the  cheapest 
way  if  75  feet  in  depth  are  gained  for  100  feet  of  tunneling;  and  then 
the  fact  that  the  lodes  occur  here  more  or  less  concentrated  in  groui>s 
in  a  small  area,  gives  a  chance  to  work  quite  a  number  of  them  by  one 
adit  and  shaft.  This  is  an  item  of  the  highest  importance,  as  no  one 
can  deny  that  a  large  percentage  of  failures  in  mining  operations  is 
owing  to  the  fact  that  they  were  not  carried  on  upon  a  sufficiently  ex- 
tensive scale.  Whilst  half  a  dozen  lodes,  each  worked  by  itself,  with 
its  own  adit,  shaft,  hoisting-machinery,  and  superintendent,  are  very  apt 
to  turn  out  compete  failures,  there  may  be  a  certainty  of  success  if  all 
six  are  worked  by  one  party,  with  only  one  shaft,  one  adit,  and  one 
engine. 

In  their  general  character  the  West  Argentine  lodes  are  very  similar 
to  those  of  Eeese  Eiver  district,  Nevada.  They  are  all  true  fissure  veins 
from  2  to  10  feet  wide,  and  averaging  probably  from  3  to  3^  feet.  The 
ore-streaks  are  narrow  but  rich,  averaging  probably  from  3  to  4  inches, 
and  assaying  from  $250  to  $500  per  ton.  Frequently  pockets  of  fahlore 
are  met  with,  especially  near  the  surface,  and  the  galena-bearing  veins 
often  carry  from  12  to  IG  inches  of  solid  and  rich  ore.  There  are  two 
distinct  systems  of  lodes,  one  bearing  nearly  northeast  and  southwest, 
the  other  nearly  north  and  south,  and  dii>ping  considerably  to  northwest 
and  west  respectively.  The  gangue  matter  is  quartz,  feldspar,  aud  fluor- 
spar; the  country-rock  is  granite.  As  in  the  veins  of  Eeese  Eiver  dis- 
trict, the  ore  occurs  as  a  rule  in  pockets,  mostly  united  by  thin  seams 
of  ore,  sometimes  only  by  a  small  selvage,  and  it  is  therefore  absolutely 
necessary  to  develop  the  lodes  to  a  considerable  extent  before  stoping  is 
commenced,  in  order  to  have  always  large  reserves  on  hand. 

Though  the  lodes  of  this  district  are  all  worked  at  altitudes  above 
timber-line,  the  tunnels  by  which  they  ought  to  be  developed  can  nearly 
all  be  started  either  in  the  timber  or  at  a  level  with  it.  The  timber  itself 
is  splendid  and  abundant.  Quail  Creek  furnishes  sufficient  water-power 
during  six  months  of  the  year ;  and  50  feet  head  'Can  be  obtained  almost 
anywhere  with  a  flume  of  500  feet  in  length.  Nntritious  grass  grows  in 
unlimited  quantity  above  timber-line,  aflbrding  excellent  pasture  for 
stock.  The  Baker  Company's  well-kept  wagon-road  has  reduced  the 
cost  of  hauling  ore  to  Bakerville  to  from  $2.50  to  $3  per  ton. 

The  following  is  a  list  of  those  veins  which  either  promise  to  be  valu- 
able, or  by  actual  development  have  been  shown  to  be  so : 

1.  The  Baker,  owned  by  the  Baker  Silver  IMining  Company,  of  Phila- 
delphia, runs  northeast  and  southwest;  dips  northwest.  Opened  to 
a  depth  of  320  feet;  worked  by  three  adits,  187,  212,  and  420  feet  long, 
all  connected  by  a  shaft,  extending  to  a  depth  oflG8  feet  below  the  third 
level.  The  mine  is  in  good  ore  above  the  first  level.  The  ground  between 
the  first  and  second  levels  is  entirely  worked  out,  and  between  the  second 
and  third  levels  nearly  so.  Though  niue-teuths  of  all  the  ore  found  in 
the  lode  were  on  the  foot- wall,  the  deep  shaft  has  been  sunk  on  the  hang- 
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ing-wall,  aud  no  ore  was  found  beyond  a  depth  of  GO  feet.  This  sumraer 
a  cross-cut  was  started  towards  the  foot-wall,  which,  at  a  distance  of  10 
feet  from  the  banging-wall,  struck  a  vein  of  solid  ore  2^  inches  in  width, 
and  assaying  $650  per  ton.  Here,  again,  as  in  all  instances  when  true 
fissure-veins  have  been  sunk  upon  to  greater  depth,  it  has  been  proved 
that  the  ore  continues  downward,  tliough  of  course  varying  in  richness 
as  well  as  in  thickness,  and  sometimes  pinching  up  entirely  for  some  dis- 
tance. In  the  stope  above  the  first  level  there  is  a  vein  of  ore,  varying  from 
2  to  10  inches,  yielding  ore  of  $200,  (mill  assay.)  The  stope  between 
the  second  and  third  carries  from  1  to  G  inchesof  8130  mill  ore.  Be- 
low the  third  level  no  ore  has  been  taken  out,  except  in  sinking  the 
shaft.  The  driving  of  levels  preparatory  to  taking  out  ore  was  just 
contemplated  when  the  company's  mill  was  destroyed  by  fire.  This 
accident  stopped  operations  for  a  considerable  period.  Next  year  a  deep 
tunnel,  gaining  over  400  feet  depth  below  the  third  level,  is  to  be 
started  to  facilitate  cheap  working. 

2.  The  Stevens.  One-half  owned  by  the  Crescent  Silver  Mining  Com- 
pany, of  Cincinnati,  the  other  by  Frank  Dibbiu.  Both  parts  are 
worked;  and,  considering  the  amount  of  development,  they  furnish  a 
large  amount  of  ore,  about  one-half  of  which  is  a  very  pure  galena,  con- 
taining from  55  to  GO  i)er  cent,  of  lead,  and  from  IGO  to  230  ounces  of 
silver  per  ton,  whilst  the  other  half  is  a  decomposed  ore,  of  ferruginous 
character,  worth  from  100  to  120  ounces  of  silver  per  ton.  The  lode, 
which  runs  nearly  due  north  and  south,  dipping  west,  is  in  an  almost 
inaccessible  location,  but  this  difliculty  was  efficiently  aud  also  cheaply 

■^overcome  by  the  construction  of  a  wire  tramway  between  700  and  800 
feet  long,  with  only  two  supports  at  the  higher  end,  whilst  the  lower 
500  feet  are  without  any.  The  cable  is  one-half  inch  thick ;  the  buckets, 
made  of  No.  8  sheet-iron,  are  capable  of  holding  about  150  pounds  of 
ore  each  ;  and  the  two  supx)orts  are  formed  of  4-inch  gas-pipe,  let  into 
the  solid  rock  and  fastened  there  by  pouring  molten  lead  around  it. 
This  very  cheap  and  effective  arrangement,  planned  by  Mr.  Kurtz  and 
executed  by  Mr.  Lowe,  works  to  perfection,  and  could  be  employed  at 
any  place  on  McClellan  Mountain  where  the  construction  of  heavy 
timber  supports  would  cause  too  great  an  expense.  The  Stevens  cable, 
the  first  one  of  this  kind  put  up,  cost  less  than  $2,000,  and,  at  the  pres- 
ent reduced  prices  of  labor  and  materials,  it  would  not  cost  more  than 
$1,300.  The  lode  is  worked  by  adits  connected  by  a  shaft.  It  will 
hereafter  undoubtedly  be  found  advantageous  to  run  a  cross-cut  tunnel  of 
about  COO  feet  in  length,  which  will  intersect  both  the  Liudell  and 
Stevens  at  a  depth  of  nearly  450  feet,  and  do  away  with  hoisting  and 
the  whole  cable  arrangement.  The  shaft  must,  of  course,  be  sunk  to 
that  depth  to  secure  the  proper  ventilation.  The  crevice  is  2^  feet  wide; 
the  ore-veiu  from  a  couple  of  inches  to  over  one  foot.  The  lode  crops  out 
for  a  distance  of  several  hundred  feet. 

3.  The  Lindell,  owned  by  F.  Watson  &  Co.,  is  a  vein  of  the  same 
character,  running  north  and  south  and  dipping  west.  It  is  3  feet  wide, 
with  a  streak  of  galena,  and  crops  out  for  a  considerable  distance.  The 
galena  is  probably  even  richer  in  lead  than  that  in  the  Stevens,  but  it  is 
rather  poor  in  silver,  though  in  one  place  some  has  been  found  contain- 
ing 113  ounces  per  ton.  The  lode  runs  parallel  with  the  Stevens  at  a 
distance  of  about  50  feet;  is  easy  of  access,  but  is  not  now  worked. 

4.  The  Coney,  owned  by  Smith,  Graves  &  Co.,  runs  northeast  and 
southwest,  dipping  northwest.  The  crevice  is  G  feet  wide,  with  a  heavy 
streak  of  decomposed  gaugue  matter  interspersed  with  sulphurets  and 
fahlore,  yielding  milling  ore  of  60  to  150  ounces  per  ton.    The  lode  is 
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opened  by  three  shafts,  the  deepest  cue  being  between  50  and  GO  feet 
deep.    No  well-defined  and  solid  walls  had  been  found  in  November. 

5.  The  Democrat  runs  northeast  and  southwest,  dips  northwest,  and 
has  been  worked  during-  the  fore  part  of  this  summer  under  a  lease,  fur- 
nishing some  very  rich  galena-ore,  but  not  enough  to  yield  a  profit.  The 
lode  is  in  a  bad  locality,  and  the  expense  of  working  it  without  a  tram- 
Avay  or  deep  tunnel  is  excessive. 

6.  The  Fortunatus,  owned  by  an  eastern  company,  has  been  worked 
under  a  lease  by  Wolters  &  Bechtel.  It  strikes  northeast  and  south- 
west, with  steep  dip  northwest.  An  oi)en  cut  has  been  made  22  feet 
deep,  and  a  drift  started  from  the  bottom.  The  ore- vein  averages  about 
4  inches  the  whole  distance  down,  assaying  in  different  places  from  80 
to  240  ounces  per  ton,  and  averaging  100  ounces.  Small  pockets  of  sul- 
phuret  of  silver  are  frequently  met  with,  yielding  ore  assaying  at  the 
rate  of  |1,400  per  ton.  Though,  so  far,  all  the  work  has  been  done  in 
frozen  ground,  the  3|-  tons  of  ore  taken  out  have  ijaid  more  than  ex- 
l)enses.    The  crevice  is  3  feet  wide. 

7.  The  Argus  lode  runs  northeast  and  southwest,  and  dips  slightly 
northwest.  There  is  one  shaft,  10  feet  deep,  which  shows  about  2  inches 
of  good  ore,  assaying  over  300  ounces  i^er  ton,  and  a  well-defined  crevice 
3  feet  wide. 

8.  The  Sonora,  owned  by  the  Souora  Silver  Mining  Company,  strikes 
northeast  and  southwest,  and  dips  northwest ;  worked  by  an  adit  about 
200  feet  lou,g  and  a  cross-cut  25  feet  long;  adit  run  in,  not  on  the  vein, 
but  on  a  large  white  mass  of  rock  mistaken  for  the  vein.  Thirty  feet 
northwest  of  the  tunnel  a  vein  of  fine-looking  mineral  crops  out,  about 
2  inches  wide,  to  which  no  attention  has  been  paid.    Not  now  worked. 

9.  The  Richmond.  Course,  northeast  and  southwest;  dip,  northwest; 
crevice,  7  feet  wide ;  worked  by  adit,  between  150  feet  and  200  feet 
long,  from  the  base  of  the  mountain;  no  ore  struck  yet;  not  now 
worked. 

10.  The  Tunnel.  Course,  northeast  and  southwest;  dip,  northwest; 
worked  by  shaft  80  feet  deep ;  small  vein  of  ore  on  the  hanging-wall,  1 
inch  thick,  assaying  70  ounces  per  ton ;  crevice,  4  feet  wide. 

11.  The  Proteus.  Course,  northeast  and  southwest;  dip,  northwest; 
worked  by  an  adit  70  feet  long,  started  on  a  good-looking  vein  of  sul- 
phuret-ore  2  inches  wide,  which,  at  a  short  distance  from  the  mouth, 
turned  into  a  very  pure,  fine- grained  galena,  some  of  which  is  said  to 
have  yielded  over  $1,000  silver  per  ton.  At  this  i)oint  work  was  aban- 
doned. 

All  these  lodes  are  old  discoveries  made  in  1865  and  1860.  There  are 
others,  such  as  the  Savage,  Black  Hawk,  Jackson,  Hampton,  &c.,  about 
which  I  have,  however,  no  information. 

Among  new  discoveries  are  the  following: 

1.  The  Dresden,  discovered  in  1870,  owned  by  Isaacs,  Wolters  & 
Bechtel,  one  of  the  most  promising  veins  in  the  district;  course,  north- 
east and  southwest ;  dip,  slightly  northwest.  The  vein  crops  out  for  a 
distance  of  700  feet,  and  has  been  opened  at  three  different  places, 
respectively  250  and  400  feet  apart,  and  showing  in  all  a  well-defined 
crevice  from  3^  to  5  feet  wide,  and  a  vein  of  decomposed  galena  and 
zinc-blende  from  1  to  8  inches  thick,  averaging  probably  3  inches,  and 
worth  240  ounces  silver  per  ton.  From  the  bottom  of  the  discovery-shaft 
fi  drift  has  been  run  for  a  distance  of  12  feet,  showing  at  the  head  a 
2-inch  vein  of  pure  sulphurets,  worth  $700  per  ton.  In  running  this 
drift,  over  2  tons  of  ore  were  taken  out,  which  netted,  after  deducting 
^dQ  for  mining,  660  for  milling,  and  $20  for  hauling  to  Georgetown,  $43 
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above  expenses.  Four  huDclrecI  feet  below  the  discovery  anotber  10-foot 
shaft  has  beeu  sunk,  showing  two  veins  of  ore,  one  1  inch,  the 
other  2i  inches  thick,  assaying,  respectively,  136  and  123  ounces  silver 
per  tonr    Sixty  feet  west,  and  parallel  with  the  Dresden,  is — 

2.  The  Bismarck,  owned  by  the  same  parties,  running  northeast  and 
southwest,  and  dipping  slightly  northwest;  opened  by  shaft  11  feet 
deep,  and  showing  a  crevice  4  feet  wide  and  a  pay-streak  of  4  inches  of 
decomposed  argillaceous  material,  impregnated  with  fahlore,  zinc-blende, 
and  galena,  worth  78  ounces  per  ton.  About  150  feet  above  the  discovery- 
shaft  there  is  a  large  "blow-out,"  40  feet  wide,  showing  five  distinct  crev- 
ices, two  of  which  are  mineral-bearing.  Some  100  feet  below  the  shaft  the 
ore- vein  pinches  up  to  one-half  inch  of  solid  zinc-blende,  assaying  $1,300 
per  ton.  The  mineral  crops  out  for  over  400  feet,  and  the  crev- 
ice is  well  deiined  at  the  base  of  the  mountain,  where  it  comes  down  a 
nearly  perpendicular  cliif  50  feet  high.  The  rocks  project  here  about 
20  feet  on  each  side  of  the  crevice,  forming  the  best  natural  tunnel-site 
in  the  district.  It  is  contemplated  to  work  both  lodes,  and  several 
others  close  by,  by  means  of  a  tunnel  run  in  on  the  Bismarck,  and  cross- 
cuts run  both  ways  to  the  other  lodes. 

3.  The  Fourth  of  July,  owned  by  an  English  company,  who  bought, 
for  $10,000,  one  half,  which  they  are  develoj)ing  now ;  the  other  half  is 
owned  by  the  discoverers,  E.  Eiley  &  Co.  Crevice  2  feet  wide,  running 
north  and  south,  and  dipping  east.     It  is  opened  in  several  places  by 

'small  shafts,  from  3  to  G  feet  deep,  for  a  distance  of  from  700  to  800 
feet,  showing  in  »very  one  a  well-defined  crevice,  with  a  streak  of 
quartz,  from  1  to  5  inches  wide,  containing  more  or  less  fahlore,  carbonate 
of  copper,  and  fluorspar.  At  the  discovery-shaft  a  pocket  of  solid 
fahlore,  from  one-half  to  2  inches  thick,  was  found,  assaying  $2,801)  per 
*ton.  This  lode  was  the  first  rich  discovery  made  this  season,  and  the 
excitement  which  the  "big  strike"  caused  gave  a  great  impetus  to  pros- 
pecting, followed  by  the  discovery  of  several  other  lodes  of  the  same 
character,  i.  e.,  carrying  only  silver-ore  proper,  green  and  blue  carbonate 
of  copper,  and  fluorspar,  mixed  with  more  or  less  quartz.  Among  these 
discoveries  the  following  three  take  a  leading  position. 

4.  The  Minneapolis,  discovered  and  owned  by  F.  Smith  &  Co.;  course, 
northeast  and  southwest ;  dip,  northwest ;  worked  by  adit  GO  feet  long ; 
crevice,  3  feet  wide;  mineral  streak,  2  to  5  inches,  consisting  of  fahlore, 
silver-glance,  carbonate  of  copper,  and  specks  of  galena.  Value  of  ore 
from  250  to  1,000  ounces  per  ton. 

5.  The  Fifth  of  July,  owned  by  A.  Welters  and  Charles  Myers  ;  course, 
northeast  and  southwest;  dip,  about  75^  northwest;  worked  by  shaft 
20  feet  deep;  crevice,  3^-  feet  wide;  ore-vein,  1  to  4  inches,  containing 
fahlore,  silver-glance,  and  carbonate  of  copper.  Value  of  ore  from  124 
to  882  ounces  ])er  ton.  The  ore  taken  out  paid  a  profit  over  all  expenses, 
though  worked  in  frozen  ground  at  an  elevation  of  nearly  13,000  feet. 

6.  The  General  Moltke,  discovered  and  owned  by  A.  Welters;  bearing, 
northeast  and  southwest;  dip,  slightly  northwest;  cropping  out  for  a 
distance  of  400  feet ;  crevice,  3^  feet  wide,  with  a  streak  of  quartz  from 
4  to  IG  inches  thick,  carrying  fahlore  and  fluorspar ;  worked  by  shaft 
12  feet  deep ;  pay-streak  3  inches,  with  several  small  streaks  of  an  inti- 
mate mixture  of  fahlore  and  fluorspar,  aggregating  about  f  iiich  of 
solid  mineral,  worth  030  ounces  per  ton.  One  other  lode  of  this  kind 
was  recently  found  near  the  General  Moltke,  and  still  another  one  in 
the  vicinity  of  the  Fourth  of  July,  but  I  have  no  data  in  regard  to  them. 

7.  The  Grnnow,  owned  by  William  Mendeuhall ;  course,  north  and 
south ;  dix),  slightly  west ;  crevice,  3^  feet  wide ;  cropping  out  for  a  couple 
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of  hundred  feet;  worked  by  shaft  about  20  feet  deep;  ore-vein  from. 
1  to  6  inches,  containing  quartz,  with  galena,  fahlore,  and  carbonate  of 
copper  and  copper  pyrites,  assaying  300  ounces. 

8.  The  Wayne  County,  ownea  by  J.  Mavis,  P.  Petersen,  and  P.  Beau- 
regard; course,  northeast  and  southwest;  dip,  northwest;  crevice,  4 
feet  wide ;  mineral  streak,  2  to  3  inches  of  very  rich  decomposed  galena, 
with  fahlore ;  worked  by  adit  12  feet  long. 

9.  The  Worcester,  owned  by  the  same  parties ;  bearing  and  dip  the 
same  as  the  foregoing;  shaft  sunk  10  feet;  crevice,  2J  feet  wide;  ore- 
vein,  li  to  o)j  inches  of  decomposed  galena  and  zinc-blende,  with  fahlore 
to  a  depth  of  6  feet;  then  4  inches  quartz,  with  a  small  quantity  of 
galena  and  carbonate  of  copper. 

10.  Tbe  Pocahontas,  owned  by  E.  Wood  &  Co. ;  course,  northeast  and 
southwest;  dip,  northwest;  worked  by  adit  50  feet  long ;  crevice,  2 J  feet 
wide;  ore,  galena. 

11.  The  Brooklyn,  owned  by  R.  Wood  and  William  Mendenhall; 
worked  by  adit  20  feet  long;  just  coming  into  ore;  crevice,  3  feet  wide; 
©re,  galena. 

12.  The  Muscatine,  owned  by  R.  Wood  &  Co.;  bearing,  northeast  and 
southwest ;  dip,  northwest ;  M^orked  by  adit  20  feet  long;  crevice,  3^  feet 
wide;  ore,  galena. 

13.  The  Essex,  owned  by  Isaacs,  Wolters  &  Bechtel;  course,  northeast 
and  southwest ;  dip,  northwest;  shaft,  10  feet ;  crevice,  3  feet  wide ;  ore- 
vein,  1  to  3  inches  of  galena  and  zinc-blende;  worth  60  ounces  j)er  ton. 

14.  The  Dickey,  owned  by  Dickey,  Crocker  &  Kiuvead ;  shaft,  12  feet 
deep,  showing  2  inches  of  galena  and  zinc-blende ;  milling  240  ounces 
per  ton. 

15.  The  Growler,  owned  by  the  same  parties;  ore-vein,  3  to  4  inches; 
shaft,  12  feet  deep.    Both  veins  are  not  worked  on  account  of  location. 

10.  The  Mountain  Lion,  ow^ned  by  J.  Williams  and  A.  Bechtel ;  bearing, 
nearly  north  and  south ;  dii),  west ;  crevice,  5  feet  wide ;  shaft  sunk  10 
feet.  There  are  several  small  pay-streaks,  aggregating  about  0  inches, 
worth  1(50  ounces  per  ton. 

17.  The  Goslar,  owned  by  A.  Wolters  nud  A.  Bechtel ;  course,  north- 
east and  southwest ;  dip,  northwest ;  worked  by  adit  12  feet  long ;  ore 
cro})ping  out  100  feet  above;  no  ore  in  adit;  crevice,  4  feet  wide. 

18.  The  Praga  aud- 
io. The  Slovan,  both  owned  by  J.  Shimmel;  course,  northeast  and 

southwest;  dip,  northwest;  crevice,  2h  and  3 feet  wide;  both  showing  1 
inch  mineral  on  foot- wall,  containing  fahlore,  galena,  carbonate  of  copper, 
and  zinc-blende,  with  rich  pockets. 

In  November,  work  was  going  on  on  the  following  ten  lodes:  Baker, 
Stevens,  Cjney,  Fortunatus,  Fourth  of  July,  Dresden,  Minneapolis, 
Wayne  County,  Pocahontas,  Brooklyn,  all  the  rest  lying  idle  from  one 
or  another  of  the  reasons  already  given.  After  the  Baker  Company's 
Mill  shall  have  been  rebuilt,  work  will  probably  be  resumed  on  as  many 
more;  but  to  make  the  district  as  productive  as  it  could  be  and  ought 
to  be,  from  $200,000  to  $300,000  ought  to  be  expended  in  proper  devel- 
opment. 

The  bullion  shipment  from  Clear  Creek  County  during  1871  was, 
according  to  the  Georgetown  Miner,  as  follows : 

Bv  the  Stewart  Silver -Eeducing  Works $239,  528  60 

By  the  Palmer  &  Nichols  Silver  Works 100,  002  49 

By  the  Brown  Company 25,  845  00 

By  the  International  Company -. 26, 125  70 
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By  tbe  Bitker  Company $4,  509  55 

Gold  from  Empire  and  Idaho,  (alluvial  washings) 20,  000  00 

Total  in  bullion , 41G,  Oil  34 

Ore  sliipmeut  estimated  at 453,  035  00 

^m,  04G  34 


The  Stewart  reduction-works  treated  1,801  tons,  which  produced  an 
average  of  value  per  ton  of  $135. 

The  Palmer  &  Nichols  works  treated  528  tons,  which  average  $182.66 
per  ton. 

In  Boulder  County,  the  Grand  Island  district  has  attracted  the  most 
attention.  But  although  nearly  three  years  have  now  passed  since  the  first 
rich  discoveries,  there  is  to  this  date  no  mine  developed  so  as  to  insure 
a  steady  supply  of  ores,  with  the  single  exception  of  the  Caribou.  This 
is  the  mine  that  created  so  much  excitement  in  regard  to  the  district, 
and  which  caused  the  discovery  of  a  host  of  others.  Many  of  the  latter, 
it  is  true,  i^romise,  at  the  slight  depth  to  which  they  have  been  opened, 
to  become  as  good  mines  as  the  Caribou ;  but  30  or  40  feet  shafts  are 
not  enough  to  reveal  the  true  nature  of  a  mine  or  the  ore  in  it.  The 
deepest  mines,  setting  aside  the  Caribou,  are  the  Idaho  and  Boulder 
County,  the  shafts  on  these  being  respectively  45  and  50  feet  deep.  My 
opinion  is  that  very  many  of  these  mines  will  turn  out  to  be  very  rich 
and  valuable,  but  at  the  time  of  Mr.  Eilers's  visit  they  were  so  little  de- 
v'eloped  that  it  was  impossible  to  form  an  intelligent  opinion  as  to  their 
value.  There  has  been,  so  far,  very  little  capital  brought  into  Grand 
Island  district,  and  this,  coupled  with  the  high  cost  of  transporting  ore 
to  Black  Hawk,  the  nearest  market  heretofore,  has  prevented  as  exten- 
sive developments  as  the  mines  appear  to  justify.  I  am  confident,  how- 
ever, that  now,  since  the  splendid  mill  of  Mr.  Breed,  at  Middle  Boulder, 
has  gone  into  operation,  the  district  will  be  rapidly  developed,  whether 
foreign  capital  offers  its  help  or  not. 

The  Caribou  mine  (claim  1,400  feet  on  the  vein)  has  been  described, 
as  it  appeared  last  year,  in  my  j)revious  report,  to  which  account  I  have 
little  to  add.  When  Mr.  Eilers  saw  the  mine  in  October,  Mr.  Breed, 
the  new  owner,  was  continuing  with  energy  to  sink  the  shaft.  The  main 
shaft  was  205  feet  down,  and  the  one  110  feet  to  the  east  of  it,  115  feet, 
the  two  being  connected  by  drifts.  The  vein  was  throughout  the  shafts, 
drifts,  and  stopes  from  3  to  5  feet  wide,  though  in  one  place  it  had  bulged 
out  to  a  much  greater  size.  This,  however,  continued  only  for  a  few 
feet.  The  vein  does  not  show  well-defined  walls.  A  hanging-wall 
especially  can  never  be  recognized,  while  a  foot- wall  shows  itself  in  spots, 
being  there  separated  from  the  vein  by  a  very  thin  selvage.  But  in  the 
greater  part  of  the  workings  there  was  nothing  found  to  define  the  vein 
sharply.  The  gaugue  is  a  very  hard  and  tougli  quartz.  There  is  some- 
times only  one  pay-streak,  from  i  to  4  or  5  inches  wide,  and  in  these 
cases  this  is  exceedingly  rich.  At  other  times  there  are  a  great  many 
thin  seams  of  high  grade  ore  running  through  the  vein.  But  very  rarely 
is  the  quartz  interspersed  with  silver-bearing  minerals  throughout  its 
width,  or  even  its  greater  part. 

There  is,  on  the  whole,  as  it  would  appear  to  the  eye,  much  barren 
gaugue  in  the  vein;  but  the  owners  assert  that  this  "third-class  ore" 
assays  $60  per  ton.  The  solid  ore-streaks  contain  sulphuret  of  silver, 
stephauite,  silver-copper  glance,  sulphuret  of  copper,  a  little  galena,  and 
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zinc-blende.  The  capacity  of  the  mine  at  the  time  of  Mr.  Eilers's  visit 
was  about  30  tons  of  second-chiss  ore  and  less  than  one  ton  of  first-class 
daily.  The  $G0  ore  was,  at  that  time,  thrown  aside  to  be  worked  in 
Mr.  Breed's  own  mill  in  the  future.  Only  the  ore  between  the  surface 
and  the  first  level,  50  feet  deep,  was  stoped  out  entirely.  The  second 
level  is  driven  loO  feet  from  the  top,  reckoning  from  the  mouth  of  the 
engine-shaft,  and  80  feet  from  the  mouth  of  the  east  shaft.  It  connects 
the  two  shafts,  and  is  also  driven  toward  the  west,  where  it  will  eventu- 
ally connect  with  the  west  shaft,  now  only  GO  feet  deep.  West  of  tlie 
main  shaft  tlie  ground  between  the  first  and  second  levels  was  stoped 
out  for  a  length  of  35  feet,  and  some  uuderhaud  stopmg  below  the  level 
had  also  been  done  here.  East  of  the  main  shaft,  between  it  and  the 
east  shaft,  a  winze  had  been  sunk  from  the  first  to  the  second  level, 
and  a  small  portion  of  the  ground  was  stoped  out  above  the  second 
level  near  the  east  shaft.  The  third  level  in  the  main  shaft  was  started 
180  feet  from  the  top,  and  had  been  driven  20  feet  to  the  east  and  15  to 
the  west.  In  the  east  shaft  the  third  level  started  from  the  shaft  in  its 
bottom,  115  feet  from  the  top,  so  that  it  would  not  connect  with  the 
third  level  of  the  main  shaft.  The  level  had  been  driven  25  feet  to  the 
east  and  30  feet  to  the  west.  In  the  latter  portion  a  chamber  about  20 
by  25  feet  had  been  stoped  out.  There  was  ore  visible  in  every  part  of 
the  vein  exposed,  and  the  reserves  were  quite  large.  The  first-class  ore 
yielded  from  S500  to  $700  per  ton  ;  the  second-class  from  $150  to  $200. 

Mr.  Breed  was  erecting  at  Middle  Boulder  a  splendid  mill,  with  four 
Briickner  c^iinders,  which  has  since  been  finished  and  put  in  operation. 
Much  delay  was  caused  by  the  breaking  of  castings  during  the  earlier 
part  of  its  running,  but  it  is  now  reported  in  working  order,  and  sev- 
eral heavy  shipments  of  bullion  have  been  made. 

The  hill  above  and  below  the  Caribou  is  covered  with  a  complete  net- 
work of  veins,  and  a  great  number  of  locations  have  been  made.  But 
all  these  veins  must,  as  yet,  be  considered  undeveloped,  though  small 
lots  of  ore  from  many  of  them  have  been  shipped  to  Black  Hawk,  which 
generally  yielded  well.  Some  of  these  veins,  especially  the  Peri  go, 
appear  more  like  gold  than  silver  veins,  but  most  of  them  carry  rich 
silver-ores — so  far  all  decomposed. 

A  Mr.  Kearsing  erected  during  the  fall  a  reverberatory  furnace  in  the 
town  of  Caribou,  in  which  it  was  his  intention  to  smelt  ores  from  the 
district.  It  is  a  pity  that  such  mistakes  should  still  be  made  at  the 
present  time.  The  Grand  Island  district  contains  very  few  smelting- 
ores,  and  none  which  are  free  enough  from  quartzose  gangue  to  be 
smelted,  without  enormous  loss,  in  reverberatories.  The  latest  informa- 
tion from  that  quarter  is,  that  these  smelting  operations  are  a  failure. 

In  the  Ward  district  mining  is  reported  to  have  been  carried  on  quite 
actively.  I  am,  however,  unable  to  speak,  with  positive  knowledge, 
as  neither  Mr.  Eilers  nor  myself  could  visit  the  district.  In  June  the 
Caribou  Post  reported  the  following : 

On  the  Ni-Wot  hill  a  crowd  of  busy  meu,  repairiug  old  buildings  and  preparing  for 
new  cues,  give  the  appearance  of  reviving  prosperity.  Adjoining  the  mill,  buildings, 
one  hundred  and  twenty  feet  long  in  all,  are  projected  to  accouimodate  the  chlorination- 
works  of  Mr.  Richardson,  excavations  for  which  are  now  being  made.  He  will  use 
four  Briickner  cylinders  at  first,  and  add  others  as  the  business  increases.  Mr.  W.  M. 
Tobie  will  run  the  stamp-mill  for  Smith  &  Davidson.  That  wonderful  mine,  No. 
10  west,  on  the  Columbian,  discloses  an  8-foot  crevice  in  the  west  drift.  This,  and  a  4- 
foot  crevice  on  the  Beutim,  are  thought  sufficient  to  feed  forty-live  stamps.  Carson, 
Long,  and  others  are  working  the  Nelson  ;  Mitchell,  Williams,  MoQuey,  McDonald,  the 
Benton  ;  Crary,  Benson,  and  others,  the  Columbian.  The  miners  in  Ward  have  lately 
gone  down  into  the  Columbian  shafLs,  in  which  the  surface  quartz  has  once  been 
worked  out,  and  here  they  ran  a  cross-cut  for  parallel  veins.     Some  of  these  side  veins 


CONDITION   OF   MINING   INDUSTRY COLORADO.  361 

are  found  larger  and  richer  than  the  one  originally  worked.  In  this  way  thousands  of 
dollars  will  be  obtained  this  season.  The  width  of  the  Columbian  lode  at  the  surface 
is  not  yet  determined.  The  gangue  which  tills  the  vast  space  between  the  walls 
yields,  under  stamps,  about  two  ounces  of  gold  per  cord.  Tliis  is  easily  mined,  and 
may  be  obtained  in  such  quantities  that,  if  all  the  stamps  in  Colorado  were  put  at 
work  on  it,  the  supply  would  not  soon  be  exhausted.  The  iron  and  copper  pyrites 
contain  from  three  to  four  ounces  of  gold  per  ton,  and  fifteen  to  twenty  ounces  of 
silver  per  ton,  and  this  gold  Is  diffused,  with  remarkable  evenness,  through  the  ore  the 
whole  length  of  the  vein.  None  of  the  rock  which  tills  the  vast  space  between  the 
walls  is  entirely  destitute  of  gold.  About  20  per  cent,  of  the  assay  is  saved  by  the- 
stamp-mills.  The  lode  has  yielded,  up  to  the  present  time,  not  far  from  a  quarter  of  a 
million  of  dollars,  and,  in  obtaining  this,  it  is  probable  that  not  less  than  three-quarters 
of  a  million  have  been  run  down  the  creek  and  lost  to  the  commerce  of  the  world. 

Gold  Hill. — H.  FuUen  is  working  a  7-foot  crevice  on  his  White  Rock  lode.  The 
best  of  his  ore — solid  mineral,  iron  and  copper  pyrites — runs  14  oimces  per  cord,  and 
it  averages  so  well  that  he  is  making  a  net  profit  of  not  less  than  §100  per  day.  He  is 
proposing  to  put  up  another  stamp-mill  with  steam-power,  so  as  to  run  nest  winter. 

Four-Mile. — Six  or  seven  parties  are  now  working  the  bed  of  this  creek  for  gold, 
and  are  doing  well.  Some  of  the  claims  worked  are  well  up  the  creek.  It  is  the  opinion  of 
the  miners  that  the  coarse  or  shot-gold  obtained  is  washed  down  from  the  head  of  the 
creek,  which  forms  on  the  eastern  slope  of  the  bald  mountain  between  this  place  and 
Ward.  This  place  (the  head  of  the  Four-Mile)  is  as  unknown  and  unappreciated  as 
Grand  Island  was  two  years  ago.  Without  doubt  there  is  a  gold  area  there  as  yet  un- 
discovered.   Rich  specimens  of  gold-ore  have  been  brought  in  from  that  locality. 

Ill  July  the  same  paper  brouglit  additional  correspondence  from  this 
district : 

The  Waud  Mining  Company. — Ames,  Dixwell,  and  associates,  of  Massachusetts— E. 
K.  Baxter,  of  Central,  agent — are  opening  the  Volcano,  Belfast,  and  York  lodes,  and 
will  put  a  whim  on  the  Manhattan.  Their  'iO-stamper,  now  run  by  Mitchell  &  Williams, 
is  to  undergo  thorough  repairing  in  view  of  continuous  work.  This  mill  is  supplied 
with  percussion  concentrating-tables,  which,  on  account  of  the  siliceous  character  of 
the  Ward  ores,  work  admirably.  There  is  already  quite  an  accumulation  of  concen- 
trated tailings.  This  company  propose  the  erection  of  smelting-works.  They  have 
GOO  consecutive  feet  on  the  Princeton,  an  easterly  extension  on  the  Columbian  vein, 
and  the  same  number  of  consecutive  feet  on  the  Manhattan,  besides  as  much  undevel- 
oped property,  amounting  in  all  to  above  G,000  lineal  feet.  Their  main  shaft  on  the 
Princeton  is  250  feet  deep.  Their  mill-building  is  a  costly  and  substantial  structure, 
85  by  50. 

Ni-WoT. — Sam.  Graham  is  driving  forward  the  construction  of  Richardson's  chlori- 
nation-works.  Smith  »&  Davidson  are  running  the  50-stamper  to  great  profit.  Their  main 
shaft  opens  into  the  mill,  and  is  now  220  feet  deep.  In  the  bottom  the  converging 
mineral-seams  are  nearly  united.  It  is  thought  that  10  feet  more  will  unite  them  in 
one  solid  crevice.  We  are  told  their  purpose  is  to  sink  30  feet  deeper,  and  then  run  a 
level  each  way.  The  ore  above  this  level  will  be  broken  down  by  overhand  stopiug, 
while  the  main  shaft  is  continued  downward.  The  mine  is  now  in  condition,  the 
superintendent  reports,  to  supply  Richardson's  works  in  full.  The  mine  will  be  worked 
by  running  levels,  and  disclosing  the  ore  in  advance  of  present  requirements,  in  order 
to  insure  a  lull  supply  for  larger  operations.  It  has  been  in  an  unsafe  condition,  but 
,is  now  being  timbered  and  made  secure.  The  mill  will  also  be  overhauled  and  put  in 
perfect  order.  It  is  reported  that  Davidson  &  Smith  are  negotiating  a  sale  of  a 
third  interest  to  Mr.  Gill,  of  Denver.  It  looks  as  if  there  would  be  a  stubborn  fight  for- 
the  title  to  this  property. 

The  Celestial  is  one  of  Deardoff's  old  discoveries,  newly  opened,  and  now  worked  by 
Benson  &  Long.  The  ore  prospects  for  !^00  per  cord,  and  there  appears  to  be  a  great 
deal  of  it.  The  situation,  at  tlie  head  of  Spring  Gulch,  is  most  convenient.  The  quartz 
goes  to  the  James  Creek  Mill,  the  most  northern  stamper  in  Colorado.  Mitchell  & 
Williams,  at  the  depth  of  GO  feet  on  the  Benton,  have  passed  through  the  surface  quartz 
to  iron  and  copper  pyrites,  which  run  well  under  stamps. 

I  am  not  informed  whether  the  chlori nation- works  above  mentioned 
have  been  comi)letetl.  and  are  in  operation. 

In  Summit  County,  the  phicer-mining  season  of  1871  has  not  been  as 
prosperous  as  heretofore,  owing  to  the  small  amount  of  snow  that  fell 
during  the  winter,  and  also  to  the  scanty  rain  of  the  summer.  The  supply 
of  available  water  has  been  much  less  than  in  average  years,  and,  as  a 
necessary  consequence,  the  amount  of  bullion  produced  has  been  less 
than  usual.     Still,  the  yield  of  gold  per  hand  per  day  is  reported  as  nearly 
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one  lialf  ounce,  and  the  total  shipments  of  gold  from  the  county  are 
given  as  3,700  ounces.  Considerable  new  j)lacer-grouDd  has  been  dis- 
covered and  developed ;  many  new  ditches  have  been  built,  and  some 
companies  have  made  very  extensive  preparations  for  next  season.  Al- 
though tliere  were  not  as  many  companies  at  work  in  French  Gulch  as 
the  year  before,  a  fair  share  of  placer-mining  has  been  done  here.  Ac- 
cording to  a  correspondent  of  the  Central  City  Eegister  of  July  5,  the 
following  work  was  going  on  at  that  time: 

George  Day  w^as  running  two  flumes,  600  and  500  feet  in  length,  re- 
spectively. He  was  working  ten  men,  had  considerable  ground  stripped, 
and  was  averaging  about  $10  per  day  to  the  man.  Calvin  Clark  was 
working  fourteen  men,  had  in  about  1,500  feet  of  flume,  had  a  No.  1 
derrick,  and  considerable  ground  sluiced  off  ready  for  shoveling,  and,  as 
heretotore,  was  averaging  about  $10  a  day  to  the  man.  J.  Todd  was 
■working  four  men,  had  in  about  800  feet  of  flume,  and  was  in  good  pay. 
The  Badger  Flume  Company,  owned  by  Eood,  Clark,  Ej^ser  &  Co., 
William  McCartney,  superintendent,  had  in  about  500  feet  of  flume  and 
were  working  three  men.  The  mine  so  far  had  not  paid  expenses,  but 
they  expected  to  reach  bed-rock  inside  of  200  feet.  The  Grant  Flume 
Company,  owned  by  Ilifl",  Pollock  &  Co.,  had  in  1,700  feet  of  flume,  and 
were  working  eleven  men.  They  were  running  the  flume  and  also 
side  drifts,  all  of  wliich  prospect  largely.  On  Stilsou's  Patch,  west  side 
of  French,  Mr.  Sissler  was  taking  out  good  pay.  Mower  &  Hays,  by 
means  of  a  tunnel  and  shaft,  developed  some  good  ground  in  the  Patch 
last  winter,  having  struck  dirt  which  averages  40  cents  to  the  pan. 
Pearce  &  Co.  (late  J.  McFadden)  intended  to  start  up  in  a  few  days. 
J.  Johnson  had  taken  up  some  old  ground  in  the  vicinity.  Jefl".  Davis 
and  Lilian  Patches,  on  the  west  side  of  French,  near  the  head,  have 
yielded  immensely,  but  owing  to  several  reasons  they  were  not  worked  this 
season,  except  by  C.  H.  Blair,  who  had  in  about  50  feet  of  flume,  was 
workiug  in  two  places,  employed  seven  men,  and  was  obtaining  fair  pay. 
Two  men  were  working  ground  on  shares  which  belongs  to  Calvin  C. 
Clark,  and  were  making  it  pay.  George  M.  Clark  &  Co.  were  employing 
two  men  in  opening  some  new  ground,  which  prospected  well.  Eippey 
&  Co.  were  taking  out  good  pay  in  Webber  Gulch.  Fred.  Dorl  and  others 
were  booming  in  Gibson,  with  good  results. 

French  Gulch  is  about  five  miles  long,  and,  with  Stilson  Patch,  has 
about  17  miles  of  ditches,  6,700  feet  of  flume,  five  hydraulics,  and  in 
July  had  a  population  of  165. 

About  the  same  time,  Gold  Eun  was  worked  by  the  following  com- 
panies, who  were  all  averaging  about  $10  per  day  to  the  man :  Solon 
Peabody  was  working  twelve  men ;  IMoflat  &  Shock  six  ;  Blodgett  &  Mayo 
six;  Catel  six;  Walker  six ;  and  John  i^olan  seven.  Bufl'alo  Flats, situated 
at  the  lower  end  of  Gold  Eun,  were  worked  by  George  Mumford,  who 
employed  fourteen  men,  was  running  four  flumes,  and  taking  out  good 
pay.  Gold  Eun  and  Buflalo  Flats  are  covered  by  two  and  one-half  miles 
of  large  ditches,  and  use  seven  hydraulics.  Delaware  was  being  worked 
by  Stogsdill  &  Twibell,  who  worked  five  men,  and  were  taking  out  their 
usual  good  pay.  Andy  Delaine  was  working  four  men,  and  expected  to 
realize  better  than  last  year.  Delaware  has  about  six  miles  of  ditches 
and  two  hydraulics.  Galena  was  worked  by  two  companies.  Eiland, 
Coatney  &  Eoby  were  working  ten  men,  were  running  two  flumes,  and 
expected  soon  to  make  clean-ups  similar  to  last  season.  Messrs.  Eoby 
&  Co.  were  working  the  upper  portion  of  the  gulch,  employed  a  number 
of  men,  and  were  doing  well.  Galena  is  covered  by  a  five-mile  ditch  and 
uses  two  hydraulics.     Georgia,  Humbug,  and  Aoierican  Gulches  were 
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owned  by  six  compauies,  and  considered  tlie  richest  in  the  county,  as 
they  yielded  from  one  to  two  ounces  a  day  to  the  man,  with  a  lew  inches 
of  water.  Eli  Young  &  Co.  were  running  a  bed-rock  flume  in  the  Swan, 
near  the  mouth  of  Georgia,  for  the  purpose  of  striking  the  pay-streak 
in  each. 

In  Illinois  Gulch  William  McFadden  was  working  six  men.  He  aver- 
aged $10  per  hand  per  day — more  than  in  previous  seasons.  In  Salt 
Lick  Gulch  the  yield  was  satisfactory.  Toward  the  end  of  August,  T. 
H.  Fuller  &  Co.  had  finished  their  extensive  preparations  in  Mayo  Gulch 
and  commenced  working  by  the  booming  process,  which  gave  them 
good  results.  They  were,  however,  at  the  same  time  constructing  a 
ditch  from  Indiana  Gulch,  which  they  hoped  would  give  them  sufficient 
water  for  ground-sluicing  during  the  next  season.  At  the  same  time 
Greenleaf  &  Co.  were  mining  extensively  in  Utah  Gulch.  They  were 
building  a  ditch  from  the  Blue  River  to  the  head  of  the  gulch,  and  ex- 
pected by  this  means  to  do  the  largest  placer-mining  business  in  the 
county  during  the  next  season.  In  Hoosier  Gulch,  in  the  extreme  south- 
eastern end  of  the  county,  Bemrose  &  Co.  have  been  mining  with  good 
results,  their  ground,  an  old  channel,  being  very  rich. 

Many  new  lodes  have  been  discovered  daring  the  year  in  the  county, 
especially  in  Ten-Mile  district,  but  the  principal' work  in  lod^-mining 
was  done  by  the  old  companies  mentioned  in  my  last  report.  Promi- 
nent among  these  stand  the  Boston  Silver  Mining  Association  and  the 
Saint  Lawrence  Silver  Mining  Company. 

The  Comstock,  the  property  of  the  Boston  Silver  Mining  Association, 
was  reported,  in  August,  in  shape  to  furnish  20  tons  a  day,  and  1,500 
tons  of  ore  were  on  the  dump.  The  company  employed  100  men.  A 
substantial  tramway  was  constructed  from  the  mine  to  the  new  mill, 
which  was  under  construction.  It  is  to  have  a  capacity  of  20  tons  per' 
day,  and  will  include  smelting-furnaces  for  the  beneficiation  of  the 
galena- ores,  while  the  greater  portion  of  the  ore  is  to  be  roasted  and 
amalgamated.  There  is  a  100  horse-power  steam-engine  at  the  works. 
The  mine  was,  at  the  time  mentioned,  260  feet  deep,  and  about  1,200 
feet  of  stoping  ground  were  exposed. 

The  Saint  Lawrence  Silver  Mining  Company  has  also  been  energetically 
at  work.  Their  Silver  Wing  mine  is  about  500  feet  above  the  works  on 
Glacier  Mountain.  A  tunnel  was  being  driven,  in  August,  which  was 
expected  to  be  in  200  feet  by  the  1st  of  September,  and  which  will  give 
200  feet  of  stoping  ground.  The  crevice  is  5  feet  wide,  and  the  vein  of 
solid  mineral  about  17  inches  in  width,  which  produces  about  one  ton 
of  ore  to  the  foot  advanced  in  the  tunnel.  The  ore  assays  from  30  to 
180  ounces  of  silver  per  ton,  and  contains  brittle  silver,  zinc-blende,  anti- 
mony, gray  copper,  and  galena.  The  ore  has,  so  far,  increased  in  quan- 
tity as  the  tunnel  progressed. 

About  300  feet  northward  is  the  Napoleon  lode,  in  which  a  tunnel  is 
also  being  driven,  which  will  be  as  long,  and  open  as  much  stoping 
ground  as  that  in  the  Silver  Wing,  when  the  contract  for  running  it  is 
completed.  The  ore  is  similar  to  that  of  the  Silver  Wing,  but  gives  a 
higher  assay.  A  track  covered  with  sheds  will  connect  the  JSTapoleou 
with  the  Silver  Wing.  At  the  tunnel  entrance  of  the  latter  commodious 
ore-houses  are  being  built  for  the  reception  of  the  ore  from  the  two  lodes, 
and  from  here  a  double-track  tramway  will  be  laid,  on  which  the  ore 
will  be  conveyed  through  the  ore-houses  to  the  rock-breaker.  The  ore 
will  then  pass  from  the  rock-breaker  on  to  the  drying-floor,  which  will  be 
heated  by  the  escape  gases  from  the  furnace.  From  this  it  passes  to 
the  stamps,  and  is  then  conveyed  by  two  endless-chain  conveyances 
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into  tlie  weighing-hopper.  After  weighing  it  is  dumped  into  the  receiv- 
ing-hopper at  the  base  of  the  furnace.  The  ore  is  then  raised  by  an 
elevator  to  the  feeding-hopper  at  the  top  of  the  furnace.  After  roast- 
ing and  chlorodizing  it  is  drawn  from  the  base  of  the  furnace  and  con- 
veyed to  the  cooling-floor.  After  cooling  it  is  passed  into  the  concen- 
trator, then  into  the  amalgamation-pans,  after  which  the  amalgam  is 
retorted. 

The  main  building  is  30  by  50,  contains  one  of  Rowland's  10-starap 
rotary  batteries,  two  of  Wheeler  &  EandalFs  amalgamating-pans,  (all 
cast  iron,)  settler,  and  retorts.  The  furnace-building  will  be  35  by  40 
and  50  feet  high,  ore-house  20  by  40,  and  the  blacksmith  and  tool  shops 
will  be  adjacent.  The  works  will  be  operated  by  a  50  horse-power  en- 
gine;  their  capacity  will  be  10  tons  per  day,  and  next  spring  another 
battery  of  stamps  and  two  additional  pans  will  be  put  in,  which  will 
double  the  capacity.  The  Airey  furnace,  conveyances,  &c.,  will  be  simi- 
lar to  Stewart's  works  at  Georgetown,  and  the  furnace  will  be  con- 
structed by  the  same  men  who  built  that  of  Mr.  Stewart.  By  the  ar- 
rangement above  described  it  will  be  seen  that  most  of  the  labor  will  be 
performed  by  simple  mechanical  agencies  and  machinery. 

The  works  Avere  expected  to  be  completed  in  September,  but  they 
were  not.  ready  to  start  at  the  end  of  the  year. 

Of  other  mines  which  have  become  well  known  during  the  year,  the 
Chautauqua,  Kegister,  Tiger,  Coley  Extension,  and  Walker  shculd  be 
mentioned.  They  are,  however,  not  nearly  as  well  developed  as  the 
mines  of  the  two  companies  above  spoken  of. 

The  completion  of  the  reduction-works  in  the  early  future  will  un- 
doubtedly do  much  for  the  further  development  of  the  quartz  interests 
of  the  county,  which  have  so  far  principally  suffered  from  want  of  a 
market  for  the  ores. 

In  Lake  County  the  placer-mining  interest  has  suffered  from  the  same 
causes  wliich  affected  Summit.  In  California  Gulch,  a  tributary  of  the 
South  Arkansas,  the  most  work  has  been  done,  and  a  few  men  were  at 
work  as  late  as  October.  Since  the  discovery  of  gold  in  this  gulch,  it 
is  estimated  to  have  yielded  over  two  and  one-half  millions  of  dollars. 
The  yield  this  year  has  not  been  as  large  as  usual. 

On  the  Arkansas,  below  Granite,  some  placer  mining  was  carried  on 
during  the  last  months  of  the  year,  when  the  low  stage  of  the  water 
permitted  the  working  of  dirt  from  the  bed.  Between  forty  and  fifty 
men  were  employed  there,  as  late  as  December,  in  "  rocking."  The  yield 
is  reported  at  $2.50  to  $8  per  hand  per  day. 

Of  veins,  the  Printer  Boy,  Pilot,  Five-Twenty,  American  Flag,  and 
Berry  Tunnel  have  been  the  main  objects  of  attention. 

The  Printer  Boy  was  discovered  in  June,  1808,  by  Messrs.  Smith  & 
Mullen.  Foi  a  year  at  least  very  little  attention  was  paid  to  it  by  the 
discoverers  and  owners;  but  during  their  absence  other  i:>arties  jumped 
it  and  took  out  several  thousand  dollars.  This  drew  the  attention  of  the 
owners,  and  a  suit  of  ejectment  was  commenced.  Litigation  in  this,  as 
in  hundreds  of  other  cases,  brought  the  lode  more  into  notice.  Since 
Messrs.  Paul,  Smith  &  Co.  (now  the  Philadelphia  and  Boston  Gold  and 
Silver  Mining  Company)  proved  the  property  as  theirs,  a  main  shaft  has 
been  sunk  100  feet,  and  a  boundary  shaft  78  feet  deep.  Between  the 
two  shafts  a  level  has  been  run  450  feet,  over  which  is  a  stopc  of  ground 
CO  feet  in  depth.  The  greater  part  of  this  was  worked  out  the  present 
summer.  One  hundred  and  forty-five  cords  of  ore  from  tliis  stope, 
treated  at  the  Five-Twenty  Mill,  gave  an  average  yield  of  18  ounces  per 
cord.    In  IsTovember  the  mill  (one  battery)  was  running  on  wall-rock 
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that  yielded  from  3  to  6  ounces  per  cord.  At  the  mine  it  was  estimated 
that  there  were  at  least  250  cords  of  waste  or  wall-rock  in  the  dump  pile. 
During  the  winter,  Mr.  Cooiier  Smith,  the  mining  foreman,  intends  sink- 
ing the  main  shaft  100  feet  deeper,  making  it  240  feet  in  depth,  and  then 
drifting  north  450  feet  to  the  boundary  shaft,  making  a  stope  of  ground 
100  feet  in  depth  and  450  feet  in  length.  Tvfo  whim-houses  have  been 
built  during  the  past  season.  The  excellence  and  durability  of  the  work 
on  the  surface,  combined  with  the  safety  and  neatness  Avith  which  the 
mine  is  timbered,  and  the  manner  in  which  the  mine  is  being  opened, 
are  very  flattering  to  the  skill  of  the  managers.  This  company  intend 
to  put  up  a  mill  of  their  own  next  year,  which  is  to  be  located  in  Iowa 
Gulch,  and  driven  by  water-power. 

Adjoining  this,  on  the  north,  Messrs.  Breece  &  Co.  are  working  their 
mine.  The  main  shaft,  130  feet  in  depth,  carries  a  crevice  of  pay-ore 
6  or  8  inches  in  width.  In  the  drift  running  south,  18  feet  from  the  shaft, 
is  a  crevice  of  pay-ore  from  G  to  10  inches  in  width.  In  the  breast  of  the 
drift  running  north  there  was,  in  November,  an  inch  of  rich  gold-ore. 
In  this  mine  the  gold  is  found  in  pockets  that  yield  from  5  up  to  1,000 
ounces. 

East  of  the  Printer  Boy  Mr.  John  Hoover  discovered  a  lode  the  last 
summer,  which  he  christened  the  American  Flag.  The  first  ore  treated 
gave  a  yield  of  8  ounces  per  cord.  In  the  bottom,  58  feet  from  the  sur- 
face, the  crevice  has  split.  On  the  foot- wall  the  pay  is  4  or  5  inches  in 
width,  and  about  the  same  on  the  hanging-wall,  a  horse,  4  feet  in  width, 
being  between  the  pay-streaks. 

The  Five-Twenty,  Printer  Boy,  and  American  Flag,  and  Berry  Tunnel 
lodes  are  in  granite,  as  also  is  the  western  wall  of  the  Pilot.  Overlying 
the  granite,  about  50  feet  from  this  wall,  is  a  stratum  of  limestone.  From 
here  to  the  Mosquito  Eange  this  limestone  overlies  the  whole  country, 
with  here  and  there  ledges  of  schist  and  granite  breaking  through  it. 

Probably  next  to  the  Printer  Boy  in  richness  is  the  Berry  Tunnel  lode, 
owned  by  Captain  S.  D.  Breeoe.  A  tunnel  100  feet  in  length  has  been 
driven  on  the  vein,  the  breast  of  which  is  40  feet  from  the  surface.  Work 
has  been  suspended  for  several  years,  no  attempt  having  been  made  until 
within  the  past  year  to  introduce  a  process  for  reducing  the  sulphuret- 
ores  of  this  locality.  Careful  assays  show  that  this  ore  contains  a  large 
percentage  of  gold,  silver,  and  copper.  The  tunnel  is  now  badly  caved 
in.  Within  a  hundred  yards  of  this  lode,  to  the  westward,  the  limestone 
makes  it  appearance. 

The  Pilot  is  now  opened  by  the  main  shaft  and  three  levels,  50  feet  of 
stoping  ground  being  between  each  two  of  them,  and  between  the  first 
and  the  surface.  About  20  tons  of  rich  gold-ore  have  been  beneficiated, 
and  much  galena  is  out  awaiting  the  erection  of  reduction-works. 

From  Park  County,  I  have  only  some  information  in  regard  to  the 
new  silver  discoveries  on  Mounts  Lincoln  and  Bross.  They  were  first 
discovered  late  in  July  or  early  in  August,  and  the  extraordinary  rich- 
ness of  the  ores  soon  raised  a  great  excitement.  Many  prospectors 
hastened  to  the  scene,  and  the  location  of  an  immense  number  of  claims 
was  the  consequence.  The  ore  occurs  in  limestone,  which  here  covers 
the  whole  country,  evidently  in  deposits,  not  veins.  Not  many  develop- 
ments have  been  made,  the  time  of  the  miners  having  principally  been 
spent  in  prospecting. 

On  Mount  Bross  the  Moose,  owned  by  Myers,  Plummer  &  Dudley,  is 
opened  on  the  surface  about  400  feet  in  length,  and  in  depth  about  20 
feet.  The  vein  is  about  2  feet  wide,  and  the  ore  averages,  by  assay,  $400 
per  ton.     The  com^jany  were  preparing  to  ship  30  tons  of  ore  to  Swan- 
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sea,  Wales,  in  November;  cost  of  sbipment  will  not  exceed  $70  per  ton. 
This  company  also  own  the  Dwight,  which  is  developed  similarly  to  the 
above,  and  contains  about  the  same  grade  of  ores.  Ten  tons  from  this 
will  be  shipped,  making  40  tons  in  all.  The  Fairview,  owned  by  Myers 
&  Phimmer,  has  been  traced  several  hundred  feet.  The  depth  is  10  feet, 
which  shows  two  veins,  one  of  galena  2  feet  wide,  and  the  other  of  honey- 
comb quartz  18  inches  wide.  The  latter  prospects  well  in  gold.  The 
Tar  Heels,  owned  by  Burroughs  &  Co.,  though  only  sunk  6  feet,  assays 
$800  per  ton.  The  Park  Pool  Association  owns  numerous  veins  on  both, 
mountains,  all  of  which  contain  good  ore.  This  association  was  organ- 
ized by  Judge  Stevens.  Messrs.  Saftord,  Sykes  &  Co.  own  four  on 
Mount  Lincoln ;  one  of  them,  the  Muskox,  contains  ore  equal  to  any  yet 
found ;  two  assays  recently  made  by  Professor  Schirmer  are  reported  as 
yielding  $173.80  and  $1,326.50.  A.  M.  Janes  owns  seven  veins  on  Mount 
Lincoln,  two  on  Mount  Bross,  and  three  near  the  head  of  Blackskin 
Gulch,  which  assays  up  to  $700  per  ton. 

The  discoveries  have  been  pre-empted  as  "lodes,"  "ten-acre  lots," 
"one  hundred  and  sixty  acres,"  and  "fifteen  hundred  feet  square,"  thus 
showing  that  nobody  is  certain  in  which  form  the  mineral  bodies  occur. 
Mr.  Stevens,  I  am  informed,  started  the  "acre"  method,  and  called  it 
"  placer-ground." 

The  advantages  of  the  district  are  an  abundance  of  wood,  coal,  water, 
hay,  and  hardy  grains  and  vegetables.  Hay  is  delivered  near  the  mines 
at  from  $20  to  $25  per  ton,  and  could  be  contracted  for  $15,  less  than 
half  the  Central  price.  The  South  Park  is  an  extensive  and  natural  hay 
country.  Vegetables  are  cheap,  brought  in  from  the  lower  part  of  the 
Park.  The  coal  mines  on  George  Licner's  ranch,  ten  miles  easterly  from 
Fairplay,  are  spoken  of  as  excellent  in  quality  and  especially  valuable 
to  coke.  Quartzville,  one  mile  southwest  from  Montgomery,  at  the  base 
of  the  range,  is  to  be  the  supply-^ioiut  to  the  mines,  from  which  a  wagon- 
road  will  extend  to  the  workings.  The  place  selected  for  the  reduction- 
works  is  at  the  junction  of  the  Quartz  Gulch  and  the  Platte  Eiver,  where 
another  town  is  probable.  In  November  there  were  not  more  than  6 
inches  of  snow,  while  there  was  a  foot  or  jnore  at  Montgomery,  and  18 
inches  at  Breckinridge;  but  this  is  undoubtedly  exceptional.  Usually 
towns  in  that  section,  close  up  under  the  range,  are  accessible  at  all 
seasons  of  the  year. 

The  Moose  Company  intend  to  prosecute  their  work  through  the 
winter.  They  have  commenced  to  tunnel  the  mountain  about  800  feet 
below  the  lode,  and  anticipate  no  inconvenience  from  wintry  weather, 
and,  indeed,  the  difficulties  of  mining  in  the  high  altitudes  are  not  as 
great  as  popularly  sui)posed,  providing  the  mines  are  inclosed.  It  is  a 
common  remark  among  miners  that  they  jirefer  the  cooler  and  more 
even  temperature  of  the  high  mountains  to  the  sometimes  hot  and 
sometimes  cold  climate  of  the  valleys. 

There  will  i^robably  be  a  great  rush  to  the  new  mines  early  in  the 
spring,  and  no  doubt  much  litigation  will  result  from  the  mixed  methods 
of  location. 
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CHAPTER    IX. 

WYOMING. 

In  my  last  report  I  mentioned  tbe  extensive  coal  field  of  Wyoming, 
■without  giving  any  detailed  description  of  the  mines.  Since  then  the 
business  of  coal-mining  along  the  Union  Pacific  Eailroad  has  assumed 
such  large  proportions,  and  the  lately-developed  base-metal  mines  of 
Utah  render  the  existence  of  mineral  coal  in  that  region  so  important 
for  the  extraction  of  the  metals  from  the  ores,  that  I  have  considered  it 
my  duty  to  examine  this  subject  closely.  My  deputy,  Mr.  A.  Eilers, 
who  was  charged  to  make  the  field-examinations,  was  freely  assisted  in 
his  endeavors  by  the  superintendents  of  the  two  principal  coal-mining 
companies,  Mr.  Thomas  Wardell,  of  Eock  Springs,  and  Mr.  Charles  T. 
Deuel,  of  Evanston. 

Coal  has  been  discovered  in  many  localities,  from  a  point  100  miles  west 
of  Cheyenne,  to  Echo  Canon  in  Utah.  Three  coal-beds  have  been  princi- 
pally worked,  at  Carbon,  at  Eock  Springs,  and  at  Evanston.  The  geo- 
logical horizon  of  these  beds  in  relation  to  each  other  has  not  been 
definitely  determined,  but  from  the  general  westerly  dip  of  the  strata, 
it  is  inferred  that  the  Carbon  coal  is  the  lowest  of  the  three,  and  the 
Evanston  bed  the  highest.  A  still  lower  one  has  lately  been  opened, 
immediately  at  the  western  slope  of  the  Black  Hills.  When  the  local 
disturbances,  which  are  of  frequent  occurrence,  shall  have  been  better 
studied  than  is  at  present  the  case,  this  order  of  superposition  may  pos- 
sibly be  found  different. 

The  Wyoming  Coal  and  Mining  Company,  which  has  the  contract  to 
supply  the  Union  Pacific  Eailroad,  works  mines  at  all  three  of  the 
above-named  points,  and  the  Eocky  Mountain  Coal  and  Iron  Company, 
which  supplies  the  Central  Pacific  road,  works  the  same  bed  in  three 
different  places  at  Evanston. 

The  Carbon  seam,  one  hundred  and  forty  miles  west  of  Cheyenne,  is 
opened  immediately  by  the  side  of  the  railroad-track  by  a  shaft  70  feet 
deep.  Like  all  the  Wyoming  coals,  this  coal  is  a  lignite,  but  very  com- 
pact, and  full  of  resinous  matter,  which,  being  finely  distributed  through- 
out the  bed,  is  also  often  found  in  translucent  patches  very  similar  in 
appearance  to  amber.  Before  jSTovember  of  last  year  this  coal  was  ex- 
tensively mined,  but  the  unfortunate  fire  which  broke  out  in  the  bed 
at  that  time  has  closed  the  mine.  Spontaneous  combustion  is  reported 
to  have  been  the  cause  of  the  conflagration,  and  it  was  found  impossi- 
ble to  stop  it  speedily.*  It  was  finally  extinguished,  after  the  pillars  had 
been  burned  out,  by  the  caving  of  the  overlying  strata.  The  coal  is  8  to  10 
feet  thick,  and  the  mine  was  being  re-opened  in  the  summer,  and  has, 
no  doubt,  resumed  active  operations  by  this  time.  The  coal  is  found  to 
be  the  best  for  gas  purposes  west  of  the  Missouri.  The  following  analy- 
sis of  the  coal  is  furnished  by  Mr.  Wardell:  water,  G.8O5  ash,  8.00; 
volatile,  35.48 ;  fixed  carbon,  49.72. 

Eock  Springs  lies  in  the  midst  of  the  Bitter  Creek  desert.  Tlie  coal 
mines  are  about  a  mile  east  of  the  station,  and  close  to  the  track.  A 
little  village  has  sprung  up  here,  most  of  the  houses  being  owned  by 
the  company,  and  inhabited  by  the  miners.  There  is  no  sweet  water  in 
the  vicinity,  and  for  domestic  purposes  it  is  therefore  brought  by  rail 
from  Green  Eiver,  fourteen  miles  farther  west.     There  is,  however,  a 
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sulpliur-spring  about  a  mile  from  the  mines.  The  valley  of  Bitter  Creek, 
a  dry  stream  in  the  summer,  is  here  entirely  uuclerlaid  by  a  seam  of 
coal  10  to  12  feet  thick,  and  a  smaller  one  of  about  1  foot  above  it.  To- 
ward the  east  the  same  seams  appear  in  a  small  hill  of  8  or  10  acres, 
some  150  feet  above  the  valley.  AM  around  this  hill  the  coal  is  exposed 
to  view,  except  in  a  narrow  strip  of  about  200  feet  in  width,  where  the 
bed  connects  with  the  portion  running  under  the  valley.  The  strike  of 
the  rocks  is  here  nearly  north  and  south,  the  dij)  5'^  to  8°  slightly  south 
of  west.  At  present  coal  is  only  extracted  from  the  hill  by  pillar- work, 
but  an  incline  has  been  sunk  on  the  same  bed,  close  to  and  under  the 
railroad-track,  about  a  half  mile  west  of  the  hill.  The  mouth  of  this  in- 
cline is  intended  to  be  the  point  to  which  the  coal  from  under  the  val- 
ley, and  that  from  under  the  slope  of  the  hill,  is  to  be  brought,  the  work 
being  done  by  the  same  engine. 

The  Eock  Springs  coal  is  very  firm,  and  full  of  resinous  matter.  It 
leaves  very  little  ash,  and  does  not  fall  so  easily  to  pieces,  on  exposure 
to  the  air,  as  other  Wyoming  coals.  It  is  a  good  gas-coal,  and  well  fitted 
for  steam  purposes,  and  for  use  in  reverberatory  furnaces.  For  the 
blast-furnace  it  is  not  applicable,  as  it  does  not  coke,  and  splits  up  into 
small  angular  fragments  on  exposure  to  the  heat.  The  daily  supply 
from  the  mines  is  about  fifteen  car-loads,  or  150  tons ;  but  in  winter  this 
production  is  increased  to  200  tons  a  day.  The  floor  of  this  bed  is  a 
coarse  white  sandstone,  on  which  lie  8  to  9  feet  of  very  clean  coal. 
Next  comes  a  seam  of  slate,  from  1  to  3  inches  thick,  and  above  this  are 
from  3  to  3J  feet  of  coal,  overlaid  by  an  arenaceous  shale.  The  coal  is 
only  removed  up  to  the  band  of  slate,  which,  together  with  the  coal 
above  it,  furnishes  a  very  good  roof.  An  analysis  of  this  coal  gives : 
water,  7.00 ;  ash,  1.73 ;  volatile,  3G.81 ;  fixed  carbon,  51.40. 

At  Evanston  the  coal-bed  now  worked  measures  at  least  22  feet  in 
thickness,  and  in  the  middle  mine  of  the  Eocky  Mountain  Coal  Com- 
pany the  thickness  of  the  vein  is  even  26  feet.  The  mines  are  three 
miles  northwest  of  Evanston,  in  Bear  Eiver  Valley.  The  bed  shows,  in 
the  difierent  inclines  sunk  upon  it,  a  dip  of  from  20°  to  20°  northeast. 
Commencing  from  below,  the  strata  exposed  in  the  Wyoming  Coal  (^om- 
X)any's  mine  show  the  following  order  and  thickness : 

Feet.  Inches. 

Soft  shale , 4  0 

Indurated  calcareous  clay 4  G 

Calcareous  and  argillaceous  spherosiderite 0  8 

Indurated  calcareous  clay 4  6 

Coal 0  4 

Argillaceous  limestone 2  0 

Slate,  with  thin  seams  of  coal 3  0 

Coal,  with  'j  inches  slate  in  the  middle  of  the  bed 4  0 

Shale  and  slate 10  0 

Dark  bituminous  fire-clay 5  0 

Slate,  with  coal-seams  and  impressions  of  leaves 2  0 

Coal 8  0 

Hard  coal 0  3 

Coal... , 0  4 

Slate 0  3 

Coal 2  0 

Slate 0  5 

Coal 2  0 

Slate : 0  2 

Coal 8  0 
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Feet.  Inches. 

Slate 0  4 

Coal 0  10 

Sandstone ^ 1  0 

Shale 4  6 

The  incline  in  this  mine  is  850  feet  long.  Galleries  are  driven  both 
ways,  at  150  feet  below  the  surface,  and  again  192  feet  below  this  point. 
The  upper  one  was,  in  the  summer,  driven  in  on  a  level  GOO  feet  to  the 
northwest,  and  450  feet  to  the  southeast.  From  the  galleries,  oblique 
ascending  gangways  are  driven  on  the  ui)per  side  every  50  feet,  and  from 
these  the  chambers  start  right  and  left,  the  breasts  being  20  feet,  and 
the  pillars  18  feet  wide.  Ventilation  is  as  yet  satisfactorily  maintained 
by  a  small  furnace  in  the  mine.  The  jiump  is  in  the  bottom  of  the  mine, 
and  the  steam  is  conducted  to  it  from  above. 

The  Eocky  Mountain  Company  has  opened  the  bed  on  the  same  hill 
by  three  inclines,  from  the  middle  one  of  which  all  the  coal  was  raised 
in  the  summer,  the  others  being  not  yet  quite  prepared  for  work.  It 
was  expected  that  by  January  1, 1872,  the  machinery  on  all  three  inclines 
would  be  in  running  order.  Their  combined  capacity  will  be  1,000  tons 
per  day.  On  the  middle  mine  the  company  have  erected  an  excellent 
60  horse-power  hoisting-engine,  built  by  Booth  &  Co.,  of  San  Francisco, 
with  which  they  hoist  ten  cars  at  a  time.  The  incline  is  straight  to  a 
depth  of  270  feet,  where  a  fault  in  the  vein  was  encountered,  letting 
down  the  coal  abruptly  8  feet.  A  slight  curve  in  the  incline  was  here 
necessary,  from  which  it  is  sunk  again  in  a  straight  line  to  a  total  depth 
from  the*  surface  of  486  feet.  With  the  exception  of  a  slight  variation 
in  the  size  of  the  working  chambers  and  pillars,  this  mine  is  worked  on 
the  same  plan  as  that  of  the  Wyoming  Coal  Company.  The  lower 
seam,  which  is  alone  taken  out  at  present,  as  in  the  Wyoming  Com- 
pany's mine,  is  here  9J  feet  thick  instead  of  8  feet,  as  above  given  in 
the  enumeration  of  the  strata.  The  coal  and  slate  above  make  a  firm 
roof,  if  the  chambers  are  not  over  18  feet  wide.  It  is  intended  to  mine 
in  the  future  workings  the  upper  8-foot  bed.  For  this  purpose  one  side- 
gallery  has  been  run  obliquely  across  the  coal-bed  on  the  lower  side  of  a 
main  gangway  until  it  struck  the  roof  of  the  upper  seam.  The  sand- 
stone roof  seems  to  be  sufficiently  strong.  This  mine  delivered  150  tons 
per  day. 

The  northern  incline  was  in  120  feet,  and  two  gangways  were  started 
from  it  85  feet  from  the  surface.  The  coal-bed  is  here  also  26  feet  thick. 
Machinery  for  this  mine  was  on  the  ground,  and  soon  to  be  erected. 

The  incline  on  the  southern  mine,  nearest  to  that  of  the  Wyoming 
Coal  Company,  was  down  386  feet,  and  two  sets  of  levels  were  driven  in 
right  and  left  for  some  distance.  The  mine  was,  however,  not  worked 
yet,  the  engine  not  being  in  position.  The  work  in  all  these  mines  has 
been  done  very  neatlj^  and  accurately.  On  January  1,  1872,  the  depth 
of  the  three  inclines  on  the  Rocky  Mountain  Company's  property  was 
reported  to  me  by  the  superintendent,  Mr.  Deuel,  as  follows :  No.  1,  386 
feet ;  No.  2,  512  feet ;  No.  3,  290  feet. 

The  Rocky  Mountain  Company  employs  mostly  Chinese,  a  sufficient 
number  of  English  and  American  miners  being  only  retained  to  train 
the  former.  The  Wyoming  Company  employs  English,  Scotch,  and 
American  miners  at  Evanstou,  and  Scandinavians  at  Rock  Springs. 
Wages  vary  from  $1.50  to  $2.50,  with  board.  The  Evanston  coal  is 
clean,  and  exhibits  almost  no  stratification,  while  cross-seams  are  ex- 
tremely numerous,  so  that  undercutting  is  carried  on  at  a  disadvantage, 
and  the  production  of  a  vast  amount  of  slack  is  the  consequence,  which 
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is  filled  in  on  the  lower  side  of  the  main  gangways  so  as  to  level  thera. 
The  coal,  and  especially  the  slates,  containing  mnch  iron  pyrites,  and 
the  layei's  of  slack  often  being  from  4  to  5  feet  thick,  there  is  great 
danger  of  spontaneous  combustion ;  and  the  Wyoming  Company  in- 
tends, therefore,  to  hoist  in  future  the  greater  part  of  the  small  coal  and 
burn  it  on  the  surface. 

The  Evanston  coal  analyzes,  according  to  Mr.  Thomas  Wardell,  as 
follows:  water,  8.58;  ash,  6.30;  volatile  matter,  35.22 ;  carbon,  49.90. 

The  following  are  tabular  statements  of  the  coal  mined  and  shipped 
by  the  Wyoming  Coal  and  Mining  Company,  and  by  the  Rocky  Mount- 
ain Coal  and  Iron  Company,  since  the  mines  were  started : 


Coal  mined  and  sMppcd  by  Wyoming  Coal  and  Mining  Company,  from  August  1,  1868,  to 

December  31,  1871,  tw  tons. 


, 

1868. 

1869. 

Months. 

Carbon. 

Point  of 
Rocks. 

Rock 
Spring. 

Carbon. 

Point  of 
Rocks. 

Rock 
Spring. 

Evanston. 

2,360 

300 

757 

1,430 

1,049 

541 

921 

3,481 

3,  421 

4,038 

6,277 

5,853 

1,330 

676 
647 
180 
101 
597 
948 
348 
378 
61 
160 
aband'ed 

1,287 

1,218 

763 

383 

386 

957 

1,377 

1,591 

1,539 

1,972 

2,487 

2,943 

808 

Febniarv  ......... ...... ...... 

68 

Julv                    

AUETUSt               ... 

650 
1,010 
1.400 
1,900 
1,600 

SpDtftTnber              .      ......  .... 

October          _.    .    .    ............ 

"November           ....   .   ......... 

204 

1,830 

365 

886 

Total 

6,560 

1,830 

365 

30,  428 

5,426 

16, 903 

1,966 

Average  number  of  men   em- 
oloved  ...................... 

119 

163 

Distribution  of  coaL 
Union  Pacific ....... ....... 

Tons. 
8,755 

- 

* 

Tons. 

53,  733 
990 

54,  723 

Othor  parties  .................. 

•  Total       

8,755 

1870. 

1871. 

Months. 

Carbon. 

Rock 
Spring. 

Evanston. 

Carbon 

Rock 
Spring. 

Evantiton. 

.Tannarv          .      ................ 

6,801 
4,522 
2,893 
3,637 
2,689 
3,  3.')5 
3,685 
5,080 
4,973 
5,534 
4,016 
4,334 

3,479 

1,887 

967 

605 

1,559 

1,541 

976- 

886 

1,417 

2,  092 

2,642 

2,348 

1,463 
1,552 

1,608 
1,278 
659 
408 
285 
726 
952 
667 
858 
1,991 

2,  235 
3,010 
3,200 

1,  528 

2,  lOl 
2,349 

2,  655 
2,796 

3,  504 
3,713 
2,  994 

4,639 
4,428 
4,582 
2,564 
1,159 
3,102 
2,925 
3,083 
2,  706 
3,868 
3.685 

2,629 

T*^pbruarv      ..      ..._..........-........... 

1,240 

March            ..   ........-.•..-   ............ 

1,681 

April            ..     ........................... 

1,708 

1.670 

1,531 

1,004 

A 11  en  ^t                                 ................... 

1,206 

1,418 

October             .        ........................ 

2,034 

2,883 

1,594           3,757 

2,099 

Total                

51,519 

20, 390 

12,  447 

31, 687         40,  498 

21. 163 

233 

240 

Distribution  of  coal. 

Tons. 

80,  U03 

4,353 

Tons. 

89,  034 

4,314 

93, 348 

Total.... 

84,  356 
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Statement  of  coal  mined  hy  the  Roclcy  Mountain  Coal  and  Iron  Company^ 
at  Evanston  inines,  Wyoming  Territory,  in  the  years  1869,  1870,  1871, 
a7id  thefirat  quarter  of  1872. 

1869  and  1870. 

Tons. 

Mined  from  October  24  to  December  31, 1869 2,  473 

Mined  from  January  1,  1870,  to  December  31, 1870 18, 187 

1871. 

Net  tons. 

January 4,  655 

February  .    5,  871  ^^j 

March 6,  726" 

April 4,  212if 

May  1,  219;% 

June 2, 179;i\3 

July 3,  317  J|i 

August 3,  859^\j 

September 5,  483" 

October 6,  0434,f 

November 4, 493|i 

December 5, 80S^^ 

Total 53,  869ii 

1872. 

Tons. 

Mined  in  January 8, 481 3?^ 

Mined  in  February 7,  596^^ 

Mined  in  March 8,  856 


La. 
20 


The  Seminole  mines. — At  various  times  during  the  last  year  accounts 
reached  me  in  regard  to  the  discovery  of  gold  and  silver  mines  in  tlie 
Seminole  Mountains,  situated  about  thirty  miles  north  of  Fort  Steele. 
The  best  and  most  reliable  account  of  this  discovery  and  a  description 
of  the  mines  has  been  furnished  by  a  letter  of  General  Morrow,  of  Fort 
Steele,  to  Dr.  Silas  Reed,  the  surveyor- general  of  Wyoming  Territory. 
It  appears  from  this  letter,  that  as  early  as  1869  silver  mines  were  dis- 
covered in  the  Seminole  Mountains  by  three  miners,  who  were  all  sub- 
sequently killed  by  Indians.  They  were  met  on  their  return  from  their 
discovery  by  Lieutenant  E.  H.  Young,  with  a  detachment  of  soldiers, 
and  gave  him  some  specimens.  These  samples  gave  by  assay  the  extraor- 
dinarily high  yield  of  $2,000  in  silver  per  ton.  In  consequence  of  this 
a  party  was  organized  last  June  by  General  L.  P.  Bradley  and  Captain 
Thomas  B.  Deweese,  to  explore  the  Seminole  Mountains  for  the  silver 
mines  from  which  the  sami)les  had  been  brought  to  the  post.  The  mines 
were  not  found,  but  gold-bearing  veins  were  discovered  instead.  Gen- 
eral Morrow  describes  the  Seminole  Mountains  and  the  gold-veins  as 
follows : 

The  chain  of  mountains  of  which  the  Seminole  Range  is  a  section  has  its  rise  about 
the  forty-first  parallel  of  latitude,  near  North  Park,  in  Colorado,  and  runs  iu  a  north- 
erly direction  to  Fort  Fettermau,  -where  it  beuds  suddenly  to  the  west,  and  then  trends 
a  little  north  of  west  until  it  meets  the  Wind  River  Range  near  South  Pass. 

From  North  Park  to  Fort  Fettermau,  and  thence  to  the  point  where  the  North  Platta 
River  breaks  through,  making  a  grand  canon,  the  range  is  known  as  the  Black  Hills, 
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West  of  the  Platte  Canoa  it  takes  the  name  of  the  Seminole  Eange,  which  it  retains 
until  it  unites  with  the  Sweetwater  Mountains,  a  little  east  of  the  one  hundred  and 
eighth  meridian  line. 

The  mines  are  situated  in  the  Seminole  Mountains,  about  eight  miles  west  of  the 
Platte. 

Geologically  these  mountains  belong  to  the  igneous  or  metamorphic  period,  as  is 
shown  by  the  character  of  their  mineral-bearing  rock,  as  contrasted  with  the  succession 
of  later  strata  reclining  against  their  sides.  The  highest  peak,  Bradley's  Mountain,  is 
9,500  feet  high,  as  determined  by  an  aneroid  barometer  ;  but  the  mean  elevation  of  the 
rauge  is  thought  to  be  something  less  than  8,000  feet.  The  average  width  of  the  range 
is  about  three  miles. 

.he  character  of  the  mountain-rock  indicates  that  it  has  come  up  from  a  great  depth, 
oeing  highly  metamorphosed  ;  l)ut  the  slopes  are  not,  as  a  rule,  precipitous,  and  there 
is  hardly  any  portion  of  the  mountain,  in  the  vicinity  of  the  mines,  which  does  not 
admit  of  roads  being  built  without  much  labor  or  expense. 

The  mines,  as  before  stated,  are  located  eight  miles  west  of  the  Platte,  in  a  group  or 
cluster  of  elevations,  of  which  Bradley's  Mountain  is  the  highest  by  nearly  a  thousand 
feet.  The  principal  deposits  thus  far  found  seem  to  be  contined  to  a  single  elevation, 
known  in  the  district  as  Gold  Peak.        *#»**»** 

The  country  has  been  imperfectly  prospected,  and  it  may  be  that  hereafter  the  de- 
posits of  gold' and  silver  will  be  found  to  have  a  more  extensive  range  than  at  present 
ascertained.  Many  claims,  perhaps  one  hundred,  have  been  located,  but  the  true  fissure- 
veins  do  not  exceed  a  dozen  or  iifteen. 

The  Ernest,  the  Mammoth,  the  Break  of  Day,  the  Jesse  Murdock,  the  Slattery,  the 
Edward  Everett,  and  several  other  mines,  have  well-deiined  quartz-veins  through 
which  gold  is  disseminated  in  large  proportions.  On  these  and  some  other  claims  the 
work  -of  sinking  shafts  and  runniug  tunne,ls  is  being  x)ushed  forward  rapidly.  In  all  of 
the  above-named  locations  free  gold  is  found. 

It  has  been  thought  by  some  persons  that  the  various  fissure-veins  in  this  district 
are  "  spurs  "  from  the  Ernest  lode.  In  this  view  I  do  not  concur,  for  two  reasons :  first, 
because  the  strike  of  the  several  veins  of  fissures  does  not  concur  in  direction  ;  secondly, 
because  the  vein-matter  of  the  several  veins  is  not  by  any  means  the  same. 

In  some  instances  rich  copper-colored  quartz  largely  predominates ;  in  others,  the 
quartz  is  deeply  discolored  by  protoxide  of  iron.  Again,  in  some  of  the  veins  the  quartz 
is  almost  a  pure  wliite,  while  in  others  it  is  greatly  decomposed.  If  anything  may  be 
inferred  from  the  dip  of  the  several  fissures,  this  may  also  be  urged  against  the  theory 
of  a  single-fissure  formation,  for  I  observed  that  the  dip  varies  in  the  several  mines 
from  almost  a  vertical  to  a  slope  of  a  few  degrees.  The  dip  is  not  the  same  in  any 
two  veins. 

I  regard  it, as  quite  certain  that  there  are  at  least  a  dozen  true  fissure-veins  in  the 
district  already  developed ;  and  that  others  will  be  found  hereafter  I  have  no  reason  to 
doubt. 

I  ought  to  add  here  that,  as  a  rule,  the  ledges  run  parallel,  or  nearly  so,  with  the 
axis  of  the  mountain.  A  true  fissure-vein  has  uever  been  known  to  give  out,  though 
it  may  "  pinch  "  or  be  "  faulted  ;"  and  hence  the  only  question,  as  it  seems  to  me,  in  this 
district,  is  as  to  the  quality  of  the  ores. 

On  this  subject  all  that  can  be  stated  is,  that  numerous  assays  of  the  ores  have  been 
made  in  Omaha,  Denver,  and  Salt  Lake,  and  in  every  instance  a  very  large  percentage 
of  g(jld  is  reported.  In  several  instances  the  ores  have  gone  as  high  as  $100  to  the  ton, 
and  in  one  instance  an  assay  made  at  the  office  of  D.  Buel  &  Co.,  Salt  Lake,  showed 
$2.50  to  the  ton,  as  reported  to  the  writer  by  Colonel  Buel. 

In  many  of  the  claims  the  vein-matter  is  decomposed  quartz,  with  suljihurets  of  iron 
and  copper. 

The  coan!ry-rock  in  the  immediate  vicinity  of  the  veins  is  described 
by  General  Morrow  as  micaceous  slate  and  gneiss. 

The  Sweetwater  mines. — These  mines  have  been  worked  during  the 
year  as  well  as  the  limited  capital  here  invested  would  permit.  But 
lately  an  English  company  is  reported  to  have  bought  a  two-thirds  inter- 
est in  the  Cariso  lode,  and  the  whole  of  the  Wild  Irishman.  They  are 
said  to  contemplate  very  extensive  mining  operations;  and  all  the  other 
mine-owners  look  forward,  of  course,  with  great  interest  to  the  develop- 
ments to  be  made. 

Surveyor-General  Eeed,  who  visited  the  Sweetwater  gold  mines  in 
August,  1871,  gives  the  following  account  of  the  mines  and  the  work 
going  on  at  that  time: 

One  of  the  best  lodes  or  mineral  belts  in  the  South  Pass  district  commences  within 
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a  few  hundreds  yards  of  South  Pass  City,  and  hears  off  to  the  northeast.    I  -will  mention 
some  of  the  principal  mines  upon  it. 

The  Young  America  mine  is  the  first  one  of  note,  only  300  or  400  yards  north  of  the 
village,  and  is  situated  west  of  the  Cariso  Gulch,  which  was  found  so  rich  in  placer 
gold.  It  is  owned  by  an  Ohio  company,  A.  G.  Sneath,  superintend;mt.  There  are  two 
sbafts  about  80  feet  deep,  where  the  vein  is  about  2  feet  wide.  The  strike  of  the  vein 
is  north  86°  east,  the  lode  perpendicular.  Tbo  ore  is  said  to  be  wortli  $40  to  !|45  per 
ton  of  quartz,  which  is  a  whitish  blue,  and  carries  free  gold.  This  company  had  a  tine 
mill  of  ten  stamps  and  a  20  horse-iiower,  which  I  saw  in  ruins  from  fire,  in  Hermit  Gulch, 
half  a  mile  distant.  There  is  an  engine,  and  good  building  over  the  shaft,  for  hoisting 
and  pumping. 

The  Cariso  lode  is  situated  upon  the  hill,  east  of  the  Cariso  Gulch,  about  half  a 
mile  from  South  Pass  City  and  a  quarter  of  a  mile  from  the  miue  just  described.  Some 
suppose  it  to  be  on  the  same  lode  as  the  Young  America,  but  its  strike  is  north  00° 
east.  It  was  the  first-discovered  lode  in  the  district,  by  H.  S.  Reedall,  in  1867.  The 
party  was  soon  attacked  by  Indians,  and  three  killed.  lu  the  winter  following  the 
mining  was  resumed,  and  from  the  croppings  of  the  lode,  which  they  crushed  in  a 
hand-mortar,  $1,600  in  free  gold  was  obtained,  and  they  washed  out  $7,000  moi"e 
from  the  debris  in  the  gulch  below  the  vein.  The  main  shaft  is  about  210  feet 
deep,  and  worked  by  an  engine.  Their  stamp-mill  is  on  Willow  Creek,  and  run  bj- 
water-power. 

The  owner,  Mr.  Thomas  Roberts,  has  worked  the  mine  with  considerable  skill  and 
industry,  aud  has  made  it  pay  its  way,  even  to  the  building  of  a  stamp-mill  and  engine- 
house,  and  placing  an  engine  in  it.  He  visited  London  this  summer,  by  the  invitation 
of  some  capitalists,  who  have  purchased  two-thirds  interest,  I  am  informed,  for  $100,000, 
and  it  will  now  be  worked  with  that  energy  and  skill  which  will  probably  result  in 
greatlj'  enhancing  the  reputation  of  this  important  minine;  district. 

The  vein-stone,  which  had  been  thrown  away,  and  which  was  found  to  contain  $70 
per  ton  in  gold,  will  now  be  made  to  impart  its  treasure.  It  hoh^s  about  $15  per  ton 
of  free  gold  in  mechanical  combination,  and  the  I'emaining  $5.')  per  ton  is  probably  in 
the  state  of  sulphuret  or  other  chemical  condition,  and  will  have  to  be  extracted  by 
other  methods. 

The  length  of  the  lode  is  understood  to  be  3,000  feet,  with  the  discovery  shaft  near 
the  center ;  but  some  of  this  distance  is  yet  owned  by  individual  parties,  in  200-feet 
claims,  and  thus  there  are  other  shafts  than  the  one  the  engine  is  on.  Several  leAx4s 
have  been  run  out  from  the  shaft.  The  dip  of  the  lode  is  75°  southeast.  The  average 
width  of  ore-streak  is  3  feet,  between  well-defined  walls  of  hornblendic  gneiss.  The 
yield  of  the  mine  per  month  is  about  $5,000  or  $6,000,  the  capacity  of  the  water  stamp- 
mill  allowing  only  about  this  much.  An  analysis  of  the  blue  sulphuret  of  iron  by  Messrs. 
Johnson  &  Son,  London,  gives  3  ounces  and  18  pennyweights  of  fine  gold  to  2,000 
pounds  of  rock. 

The  Wild  Irishman  is  supposed  to  be  on  an  extension  of  the  Cariso  lode,  vipon  the 
crest  of  the  same  ridge,  several  hundred  feet  northeast.  The  main  shaft  is  78  feet 
deep.  The  vein  is  about  the  same  width,  aud  the  quartz  yields  nearly  the  same  per 
ton  as  the  Cariso.  It  is  owned  by  the  London  company  before  referred  to,  1,000  feet 
on  lode;  and  I  am  just  now  informed,  while  writing,  that  this  is  thocompauy  that  pur- 
chased two-thirds  of  the  Cariso  mine  from  Mr.  Roberts,  aud  will  now  work  both  of 
these  lodes  with  all  the  necessary  energy  and  capital. 

Mr.  Rickard,  the  superintendent  and  part  owner  of  both  mines,  I  am  informed,  will 
enlarge  his  operations  upon  the  most  approved  scale  of  mining,  and  will  doubtless 
erect  a  steam  stamp-mill  in  Hermit  Gulch,  near  the  mouth  of  the  tunnel  he  is  running 
to  the  Wild  Irishman  shaft,  as  the  water-mill  of  the  Cariso  will  not  be  able  to  crush 
half  the  mineral  rock  of  both  mines.     They  also  own  the  Duncan  lode,  near  by. 

The  Buckeye  Boy  is  300  or  400  yards  east  of  the  Wild  Irishman,  at  a  point  of  hill  on 
Hermit  Gulch.  A  shaft  is  sunk,  and  some  drifting  done,  the  material  from  which  in- 
dicates a  fine  vein  when  fully  prospected,  as  it  appeared  to  be  in  close  proximity  to 
the  stratum  of  gray  talcoso  slate  before  mentioned.  Two  industrious  miners  were  the 
owners,  and  were  at  work  upon  it. 

The  Carrie  Shields  lode,  situated  three-fourths  of  a  mile  east  of  South  Pass  City,  on 
the  north  side  of  Willow  Creek,  is  owned  by  W.  C.  Ervin,  of  South  Pass  City,  to  the 
extent  of  1,000  feet  on  the  vein.  The  strike  is  northeast,  shaft  90  feet,  width  of  vein 
2  to  6  feet.     The  ore  yields  from  $15  to  $37  per  ton  by  ordiuary  stamp  process. 

I  descended  into  the  shaft  and  found  the  vein  well  defined,  a  good  quality  of  quartz, 
and  I  procured  some  of  the  decomposed  selvage  of  the  vein,  which  I  found  quite  rich 
in  gold,  as  shown  by  washing.  I  also  saw  free  gold  in  the  quartz,  and  have  no  doubt 
it  is  a  valuable  mine.  A  short  tunnel  run  iu  from  the  gulch  would  inters'ect  the  vein 
about  300  feet  below  the  surface  at  shaft.  The  owner  is  not  working  the  mine  this 
season,  aud  offers  it  to  capitalists  for  $10,000. 

There  are  numerous  other  discoveries  of  gold-veins  in  the  vicinity  of  South  Pass 
City,  with  shafts  ranging  from  20  to  50  feet  deep  ;  but  as  no  work  is  being  done  on  them 
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now,  not  much  could  be  learned  of  their  yield  per  ton.  These  are  the  Robert  Emmett, 
Nellie  Morgan,  Golden  Gate,  Garden  City,  General  Grant,  Austin  City,  &c.  Messrs. 
Thompson  &  Kimbrough  have  a  prospect  named  the  Tennessee,  which,  judging  fiom 
the  specimens  shown  me,  promises  well. 

The  Mary  Ellen  lode  has  yielded  some  very  rich  ore  in  the  croppings,  dip  45°  north. 
The  hanging-wall  consists  of  slates,  the  foot-wall  of  syenite.  Some  of  the  ore  is  re- 
ported to  have  yielded  as  high  as  $104  per  ton,  owing,  no  doubt,  to  its  contact  with 
the  syenite. 

The  Barnaba,  owned  by  Foster  &  Co.,  shows  a  fair  yield  of  ore,  vein  4  to  6  feet  wide. 
It  is  not  worked  this  season. 

Atlantic  City,  four  miles  northeast  of  South  Pass  City,  is  situated  on  Eock  Creek, 
in  the  midst  of  valuable  mines,  and,  like  South  Pass  City,  has  not  the  population  that 
its  advantages  and  capacity  warrant.  The  gulch  diggings  in  its  vicinity  yield  largely 
in  gold,  but  the  scarcity  of  water  interferes  greatly  with  their  proper  success.  lu  the 
bed  of  Eock  Creek,  below  the  village,  as  high  as  .$100  in  gold  per  day,  for  each  good 
hand,  has  been  obtained.  Upon  the  north  fork  of  Smith's  Gulch,  not  far  from  the  vil- 
lage, new  placer  diggings  were  found  this  season,  which  they  named  Promise  Gulch. 
1  found  thirty  or  forty  miners  at  work  in  them,  and  they  averaged  an  ounce  a  day  ($18) 
to  each  man,  with  only  the  water  of  a  small  spring,  which  they  used  over  time  and 
again.  Water  has  since  been  brought  by  race  several  miles,  and  they  now  predict  that 
they  will  obtain  f7.'>,000  next  season  from  this  gulch. 

Wolf  Tone  lode  is  situated  a  short  distance  above  the  town,  the  vein  crossing  under 
Rock  Creek  Branch.  It  Avas  discovered  by  the  gulch  miners  working  in  this  creek  for 
placer  gold  down  to  the  bed-rock,  and  who  there  found  the  vein,  which  is  2  feet 
wide,  the  quartz  yielding  $40  per  ton.  Messrs.  John  Folger,  Hughes,  and  Breunan  own 
1,500  feet  on  the  vein,  which  crosses  the  creek,  and  is  expected  to  become  a  valuable 
mine. 

The  Buckeye  State  mine  is  situated  on  the  ridge  northwest  of  the  village,  one-half 
to  three-quarters  of  a  mile  distant,  and  is  owned  by  Dr.  F.  H.  Harrison,  Edward  Lawn, 
John  McCollum,  James  Forrest,  John  McTurk,  and  others,  to  the  extent  of  3,000  feet  on 
the  lode.  It  is  a  good  paying  mine,  and  worked  with  skill  and  economy,  but  not  to 
the  extent  it  might  be  with  a  larger  mill  accommodation.  Most  of  the  owners  work  in 
it  themselves,  and  twenty  to  twenty-five  men  were  employed  at  $4  each  per  day  at  the 
time  of  my  visit  to  it.  The  main  ore  pump-shaft  is  140  feet  deep,  and  vertical,  but  cuts 
the  lode  at  80  feet  in  depth.  There  are  only  90  feet  of  drifts  on  the  lode,  50  feet  west 
and  40  feet  east.  The  width  of  vein  is  2|  to  7  feet,  averaging  about  4  feet;  the  strike 
of  the  lode  north  40°  east,  dip  60°  northwest.  They  have  au  engine  of  20  horse-power, 
and  10-stamp  mill.  The  quartz  yields  $30  per  ion.  The  product,  as  now  worked,  is 
from  $50,000  to  $60,000  per  annum. 

The  Soles  and  Perkins  lode,  owned  by  Messrs.  Perkins,  Menifee,  Ralston,  Taylor,  and 
Logan,  has  the  reputation  of  being  a  very  good  mine,  but  work  is  now  suspended  until 
an  engine  and  pump  can  be  i^rocured.  The  shaft  is  95  feet,  on  dip  of  vein  ;  strike  of 
vein,  east ;  vein,  3  to  4  feet  wide.  It  requires  capital  to  furnish  engine  for  mine  and 
stamp-mill. 

The  Oriental  lode  is  on  the  south  side  of  Eock  Creek,  nearly  a  mile  west  of  Atlantic 
City,  and  owned  by  Major  Horace  Holt  and  Messrs.  George  B.  Thompson,  L.  Steele, 
and  Peter  Haas  to  the  extent  of  1,000  feet  on  vein.  The  shaft  is  only  65  feet  deep,  in 
which  I  found  the  quartz,  as  Avell  as  the  selvage  matter  of  the  vein,  quite  rich  in  free 
gold.  These  men  work  the  mine  wholly  themselves,  and  they  have  run  in  at  the  base 
of  the  hill  a  fine  adit-level,  400  feet  toward  the  vein,  which  they  will  intersect  at  a 
considerable  depth  below  the  shaft.  This  will  doubtless  make  a  valuable  mine  when 
fully  opened,  and  the  owners  deserve  great  praise  for  the  industry  and  perseverance 
they  have  already  shown  in  developing  it.  Eleven  tons  of  their  quartz,  lately  crushed, 
yi(?lded  $22  per  ton.  They  found  other  veins  3  to  4  feet  wide  along  their  tunnel,  with 
similar  pyritous-gaugue  rock  to  that  found  in  the  Cariso,  which  is  an  excellent  indica- 
tion for  the  increase  of  the  gold  product.  They  also  own  a  share  with  Messrs.  Jones  &, 
Walker  in  the  next  1,000  feet  on  the  southwestern  extension. 

The  Cariboo  lode  is  situated  on  Eock  Creek,  above  the  Oriental,  and  is  owned  by 
Bliss  &  Co.,  of  California,  to  the  extent  of  1,500  feet  on  the  west  end,  and  Cutler  & 
Co.,  1,100  feet  on  east  end.  The  ledge  is  3  feet  wide,  shaft  75  feet  deep;  rock  yields 
$15  to  $20  per  ton.  They  have  a  10-stamp  water-mill,  but  are  not  working  this  season. 
The  dip  of  the  vein  is  60°,  and  50  tons  of  the  ore  are  reported  to  have  yielded  $5,000. 

The  Eldorado  mine,  formerly  owned  by  Dr.  Barr,  and  now  by  Mr.  Amoritty,  of  Atlan- 
tic, is  rei^orted  to  be  a  valuable  lode;  the  vein  is  only  1  or  2  feet  wide,  but  the  ore  quite 
rich.     The  shaft  is  120  feet  deep.     This  mine  is  not  worked  this  season. 

The  Miner's  Delight  lode,  (west  end,)  the  richest,  j)erhap8,  of  all  the  lodes  in  this 
mining  district,  is  situated  within  the  Shoshone  reservation,  near  Hamilton  village, 
four  miles  northeast  of  Atlantic,  in  Spring  Gulch,  on  the  north  side  of  the  dividing 
ridge  between  the  Sweetwater  and  the  valley  of  the  Big  Horn.  The  west  end,  800 
feet,  is  owned  by  Messrs.  Lightburn,  Holbrookj  and  others.    There  is  a  new  60  horse- 
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power  engine  upon  it,  sufficient  to  pump  and  hoist,  and  another  of  20  horse-power  to 
run  a  lO-stauip  mill  which  adjoins  the  engine-house.  There  are  threb  shafts.  The 
engine-shaft,  with  three  apartments,  is  vertical,  and  150  feet  deep.  The  nest  is  11.5 
feet,  and  inclines,  with  the  dip  of  the  lode,  about  60°  to  70°  southeast.  The  third 
shaft  (whim-shaft)  is  85  feet  deep.  The  strike  of  the  gneissic  strata  is  north  40°  east. 
Several  drifts  have  been  run  on  the  vein,  which  averages  3|  feet  wide,  and  carries  ex- 
cellent ore  from  wall  to  \^  all.  About  14  inches  of  it  consist  of  white,  transi^arent 
quartz,  t)f  fine  grain,  (sometimes  of  milky  and  leaden  hue,)  showing  free  gold  most  of 
the  time.  The  remainder  of  the  lode  consists  of  a  selvage  of  decomposed  quartz,  next 
to  the  wall-rock,  of  dark,  rusty  color,  and  very  rich  in  gold.  The  width  of  the  ore- 
streak  in  the  southwest  part  of  the  vein  varies  from  6  inches  to  5  feet.  The  ore,  I 
learn,  yields  about  .$40  to  the  ton  on  an  average. 

The  "Miner's  Delight,  (east  end,)  is  owned  by  parties  in  Tiffin,  Ohio,  to  the  extent  of 
800  feet.  I  found  Mr.  Robert  H.  Morrison,  the  manager,  putting  the  shafts  and  levels 
in  true  mining  order,  timbering  the  shafts  and  drifts  in  the  best  and  most  approved 
manner,  which,  on  such  a  lode,  is  always  the  best  economy.  The  whim-shaft  is 85  feet 
deep,  and  two  levels  (of  30  and  40  feet)  are  run  each  waj'from  the  shaft,  showing  same 
quality  of  ore  and  width  of  vein  as  the  west  end  lode.  The  walls  of  the  lode  are 
smooth  and  well  defined.    The  lode  bends  north  at  its  eastern  end. 

The  Hartley  lode,  owned  bj'  the  Messrs.  Hartlej^  to  the  extent  of  800  feet,  is  probably 
on  the  same  vein  as  the  Miner's  Delight,  which  it  adjoins  on  the  southwest.  The  shaft 
is  100  feet  deep,  the  vein  1^  feet  wide,  and  drifted  upon  100  feet,  and  the  quartz-rock 
is  very  rich.  But  the  mine  is  flooded  with  water  when  the  Miner's  Delight  i)ump  does 
not  keep  it  down,  as  had  been  the  case  the  past  summer,  while  the  new  engine  of  the 
Miner's  Delight  was  being  set  up. 

The  Peabody  lode  is  southwest  of  the  Hartley,  and  on  the  same  vein  ;  and  is  owned 
by  Manheim,  Quinn,  Frank,  Young,  Smith,  and  others,  to  the  extent  of  3,000  feet.  One 
inclined  shaft  is  120  feet  deep,  the  dip  being  about  45°,  and  the  vein  3  to  4  feet  wide. 
The  ore  is  not  as  rich  as  the  Hartley,  but  fair;  yields  $15  per  ton. 

Sfamj>-miUs. — Twelve  stamp-mills  have  been  erected  in  tbis  district,  carrying  about 
one  hundred  and  sixty  stamps,  which  was  double  the  number  required  for  the  small 
working  force  and  production  of  the  mines.  One  or  two  valuable  ones  were  burned,  and 
two  were  erected  on  worthless,  huge  quartz-veins ;  and  one  of  these  is  now  being  taken 
to  the  Utah  mines. 

Gulch-milling. — Gold  has  been  found  in  nearly  every  gulch  in  this  district,  and  some 
have  proved  almost  as  rich  as  the  famous  Dutch  Flat  diggings  in  Califr)ruia,  though 
of  far  less  extent,  the  ravines  being  narrow.  But  their  large  yield  is  the  best  evidence 
of  the  number  of  rich  lodes  in  this  district. 

There  are  six  or  seven  of  these  rich  gulches,  which  are  worked  only  a  small  portion 
of  the  year,  for  want  of  sufficient  water,  to  wit,  the  Cariso,  and  Rock  Creek,  above 
and  below  Atlantic,  and  the  Yankee,  Meadow,  Smith's  Promise,  and  Spring  Gulches. 
The  Spring  Gulch  is  just  below  Miner's  Delight,  and  contains  the  debris  of  that  rich 
lode.  I  found  thirty  to  forty  men  working  on  it,  with  only  the  water  pumped  from  the 
Miner's  Delight  engine-shaft.  The  largest  ^ugget  taken  from  it  weighed  six  ounces. 
I  saw  many  of  an  ounce  or  two  in  weight,  and  also  saw  a  lump  of  gold-quartz,  taken 
from  the  gravel,  as  large  as  a  water-bucket,  which  looked  as  if  it  contained  a  pound 
or  two  of  gold. 

Promise  Gulch  was  discovered  this  summer,  and  is  a  branch  of  Smith's.  It  heads  up 
north  against  the  southwest  extension  of  the  Miner's  Delight  lode,  on  the  dividing 
ridge.  It  is  on  the  road  between  Miner's  Delight  and  Atlantic,  and  I  have  already 
made  mention  of  it. 

Amount  of  bullion  extracted. — I  found  it  impossible  to  obtain  anything  like  correct 
statistics  on  this  point.  During  the  year  ending  July  1, 18G9,  the  estimate  was  $1.55,000 
in  coin.  The  product  has  probably  been  that  much  for  each  of  the  last  two  years, 
and  perhaps  considerably  more,  as  that  is  about  what  is  taken  from  only  three  of  the 
best  mines.  This  looks  like  a  small  amount  for  so  many  lodes  that  yield  so  well;  but 
it  must  be  borne  in  mind  that  it  is  very  little  over  a  year  since  Indians  murdered  some 
of  the  beet  young  men  and  miners,  within  the  very  center  of  this  eight  miles  of  mines, 
and  killed  several  other  citizens  in  the  valley,  not  far  north  of  the  mines.  Miners 
cannot  work  and  at  the  same  time  watch  and  fight  Indians. 

This  state  of  affairs  has  prevented  immigration  to  those  mines,  and  large  numbers 
have  been  induced  to  leave  and  go  to  the  Utah  mines  within  the  last  eighteen  months, 
where  the  prospector  can  pursue  his  arduous  calling,  free  from  the  constant  apprehen- 
sion that  while  he  is  stooping  over  his  work  the  arrow  of  an  ambushed  savage  may 
pierce  his  heart. 

Fuel  for  mining  purimses. — The  question  of  fuel  will  become  a  serious  one  at  no  dis- 
tant period,  when  capital  and  experienced  labor  shall  be  brought  to  the  energetic  de- 
velopment of  these  mines.  Most  of  the  timber  for  the  mines,  and  lumber  for  buildings, 
can  be  obtained  twenty  to  thirty  miles  west,  in  the  Wind  River  Mountains,  where 
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there  are  saw-mills  at  this  time ;  but  fuel  for  the  engines  and  furnaces,  and  for  domestic 
purposes,  cannot  be  brought  so  far  except  at  too  great  expense. 

Coal  must  therefore  be  found,  and  it  is  possible,  and  even  probable,  from  what  I 
can  hear,  that  it  may  be  found  not  far  north  of  the  mines — in  the  "valley,"  as  it 
is  termed. 

If  it  cannot  be  found,  then  the  next  step  necessary  will  be  to  enlist  capital  for  the 
purpose  of  securing  the  construction  of  a  narrow-gauge  railroad  from  Fort  Steele,  or 
Kawlins,  via  Seminole  Gap,  and  thence  up  the  Sweetwater  to  the  gold  mines.  This 
would  supply  coal  from  the  coal-fields  at  Carbon,  or  north  of  Fort  Steele,  or  from  valu- 
able veins  that  exist  not  far  south  of  Eawlins.  It  would  also  give  access  to  the  gold 
and  silver  mines  of  the  Seminole  Mountains,  close  to  this  line  of  road,  which  in  a  short 
time  will  exhibit  sufficient  wealth  in  mineral  products,  and  so  attract  public  attention 
and  confidence  as  to  command  the  building  of  a  railroad  thus  far  toward  the  Sweet- 
water mines.  The  whole  line  would  require  but  very  little  more  grading  than  for  a 
railroad  over  an  Illinois  prairie. 


P^ET     II. 
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CHAPTER  X. 

THE   SMELTING   OF   ARGENTIFEROUS   LEAD  ORES    IN   NE- 
VADA, UTAH,  AND  MONTANA. 

The  material  for  this  chapter  has  been  collected  iu  part  by  my  deputy, 
Mr.  Filers,  and  myvself,  by  personally  visiting  the  localities  and  works 
described.  I  believe  all  the  works  mentioned  in  the  chapter  have 
been  visited  b}'  one  or  the  other  of  us ;  but  in  many  cases  the  brevity  of 
the  time  at  our  disposal  prevented  us  from  as  detailed  an  examination 
as  was  desirable.  The  deficiency  was  remedied  by  the  courtesy  of  Mr. 
O.  H.  Halm,  a  metallurgist  of  skill  and  experience,  well  known  in  the 
West,  whom  I  requested  to  furnish  me  with  such  data  as  were  at  liis  com- 
mand. This  he  has  kindly  done,  and  I  have  incorporated  in  this  cliap- 
ter  his  very  detailed  and  admirable  article,  discussing  the  principles 
involved,  and  giving  much  information  with  regard  to  si>ecial  operations 
in  Utah  and  Nevada.  I  can  give  Mr.  Hahn  this  general  acknowledgment 
only,  since  the  free  use  I  have  made  of  his  materials,  interpolating,  dis- 
tributing, and  altering,  to  suit  my  own  views,  renders  it  necessary  tliat  I 
accept  the  responsibility  of  this  chapter,  while  I  would  not  deprive  any 
colaborer  of  his  due  share  of  credit.  The  same  remark  will  apply  to 
the  contributions  of  my  deputy,  Mr.  A.  Filers.  Perhaps  it  would  be 
nearest  the  truth  to  say  that  these  two  gentlemen  are  primarily  the 
authors  of  the  chapter,  but  that  their  work  has  been  edited  after  a 
somewhat  arbitrary  and  self-willed  fashion,  so  that  they  cannot  be  asked 
to  adopt  and  acknowledge  it  as  it  stands. 

I  shall  speak  here  only  of  such  works  as  beneficiate  ores  directly  in 
the  mining  districts.  And  when  I  say  that  more  than  twenty  furnaces 
exist  in  Utah,  about  as  many  in  Nevada,  five  in  Montana,  and  four 
in  Cerro  Gordo,  Inyo  county,  California,  it  is  obvious  that  a  busi- 
ness so  extended  deserves  attention.  Wide  apart  as  these  different 
works  are  located,  they  have  nevertheless  to  deal  in  nearly  every  case 
with  the  same  or  very  similar  circumstances  and  conditions,  so  that, 
with  very  few  exceptions,  virtually  the  same  system  of  smelting  is  fol- 
lowed in  all  these  establishments.  This  is  the  so-called  method  of  re- 
duction and  precipitation  in  blast-furnaces. 

As  the  principal  reasons  for  the  emplojment  of  a  blast-furnace  pro- 
cess, are  to  be  considered :  the  low  i^ercentage  of  lead  in  the  ores,  the 
high  price  of  the  only  available  fuel,  charcoal,  and  the  exorbitant- 
rates  demanded  for  labor.  The  reasons  why  the  reduction  and  precipi- 
tation process  is  preferred  to  a  roasting,  reduction  and  precipitation  pro- 
cess are  the  high  prices  of  labor  and  materials,  and  the  preponder- 
ance of  oxidized  ores  over  sulphurets,  though  iu  some  cases  the  latter 
are  quite  abundant. 

The  weight  of  these  reasons  will  be  better  understood  when  the 
character  of  the  ores  to  be  treated  and  the  object  of  the  smelting  are 
more  minutely  stated.  The  ores  are  iu  nearly  all  cases  a  preponderating 
mass  of  oxidizedlead  ores,  such  as  cerussite,  anglesite,  and  leadbillite, 
in  which  nests  and  nodules  of  undecomposed  galena  occur.  Associated 
with  these  are :  in  Eureka,  Nevada,  arseniate  of  iron  and  arsenical 
pyrites,  hydrated  oxide  of  iron,  quartz,  and  calcareous  clay ;  in  Little 
Cottonwood  Caiion  and  American  Fork,  Utah,  iron  oxide,  and  iu  some 
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cases  a  combination  of  antimony,  the  nature  of  which  I  have  not  ascer- 
tained ;  also  dolomite  and  quartz  in  widely  varying  i^roportions  f  in 
Bingham  CaQou,  Utah,  only  quartz  and  comparatively  little  oxide  of 
iron,  or  iron  sulphurets;  in  Cerro  Gordo,  California,  oxide  of  iron,  iron 
pyrites,  antimonial  compounds,  copper-ores  and,  as  gangue,  carbonate 
of  lime  and  quartz.  In  Argenta,  Montana,  occur,  besides  the  above- 
named  lead-ores,  pyromorphite,  and  molybdate  of  lead.  The  prepon- 
derating gangue  of  the  Argenta  ores  is  quartz,  and  there  is  here  a  larger 
proportion  of  galena  than  elsewhere  in  the  West.  In  most  of  the 
localities  named,  the  lead-ores  themselves  contain  sufficient  silver  to 
render  its  separation  from  the  ore  the  main  object  of  the  smelting ;  but 
in  some  of  the  districts,  and  especially  in  Montana,  the  lead-ores  serve 
only  to  furnish  the  extracting-agent  for  the  silver  of  true  quartzose 
silver-ores,  which  at  the  same  time  contain  a  sufflcieut  percentage  of 
lead  to  make  amalgamation  impracticable.  They  are  therefore  bene- 
ficiated  by  smelting,  although  the  lead  itself  has  no  market  value. 

As  there  is  more  or  less  sulphur  or  arsenic  present  in  all  these  ores,  none 
of  which  are  submitted  to  a  thorough  preparatory  roasting,  the 
formation  of  matte,  or  speiss,  or  a  mixture  of  both,  is  of  course 
unavoidable;  and  as  silver  has  not  only  great  affinity  for  lead,  but 
also  for  sulphur,  much  of  this  metal  goes  with  the  matte.  In 
most  works  the  latter  is  not  roasted  before  adding  it  to  a  subse- 
quent charge,  if  it  is  at  all  treated  further;  and  the  extraction  of 
the  silver  -from  it  is  therefore,  in  this  case,  only  possible  after  it 
has  passed  the  furnace  quite  often,  very  little  of  the  sulphur  being 
driven  off  in  the  upper  parts  of  the  blast-furnace  at  each  smelting. 
In  Eureka,  a  mixture  of  matte  and  speiss,  the  latter  predominating,  is 
formed,  the  contents  of  silver  and  gold  in  which  hrxHlly  ever  surpass 
$12  to  the  ton;  and  this  amount  is  at  present  not  considered  worth 
extraction  in  that  locality.  The  speiss,  or  "  white  iron,"  as  it  is  there 
termed,  is  therefore  thrown  over  the  dump. 

The  marketable  product  which  the  smelting- works  produce  is  argen- 
tiferous lead,  with  the  exception  of  the  works  at  Argenta,  Montana, 
which  cupel  the  lead  and  ship  the  silver  only.  As  a  general  rule  it 
pays  best  in  the  mining  districts  to  produce  argentiferous  lead  bars  or 
crude  bullion,  the  contents  of  which  in  silver  and  gold  vary  from  $60 
to  $500  in  the  different  districts.  The  main  reason  for  not  cupelling  the 
lead  in  the  West  is  found  in  the  increased  rates  and  risk  of  freightage 
for  bullion ;  but  the  separation  of  the  silver  and  lead,  and  the  refining 
of  the  latter,  can  also  be  accomplished  at  much  less  cost  in  the  eastern 
centers  of  trade  than  in  the  mining  districts.  There  are  of  course  ex- 
ceptions, as,  for  instance,  in  Montana,  where  the  smelting- works  are 
located  so  far  from  the  railroad  that  the  price  obtained  for  the  lead 
would  not  ev^n  cover  the  cost  of  smelting  and  freight,  and  where  only 
the  silver  is  therefore  shipped,  the  lead  remaining  in  the  furnace-yard 
in  the  form  of  litharge.  Part  of  this  is  used  over  again  in  smelting 
such  silver-ores  as  are  naturally  too  poor  in  lead ;  but  the  greater  por- 
tion remains  to  await  cheaper  reduction  and  railroads. 

A  few  remarks  in  regard  to  the  present  tendency  of  metallurgical  ideas 
as  far  as  smelting  is  concerned  may  be  here  in  place. 

Formerly  the  blast-furnaces  used  for  lead-smelting  usually  had  an 
oblong  rectangular  cross-section,  the  size  of  the  hearth  being  rarely 
larger  than  20  inches  by  2J  feet,  and  frequently  they  were  drawn  to- 
gether at  the  top.  The  capacity  of  such  a  furnace,  with  one  or  some- 
times two  tuyeres,  was  about  six  to  eight  tons  per  twenty-four  hours. 
But  of  late  years  essential  improvements  have  been  made,  the  aim  of 
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all  of  wbicli  was  a  higher  production,  and  less  loss  of  metal  in  slags 
and  by  volatilization.  This  has  been  reached  by  a  complete  alteration 
of  the  shape  of  the  furnaces,  by  increase  of  size,  and  the  introduction  of 
proportionately  more  compressed  air  through  a  larger  number  of  tuyeres. 
In  regard  to  their  shape,  and  the  results  obtained,  two  furnaces  have 
come  into  especially  prominent  notice.    These  two  are  : 

1.  The  Baschette  furnace.  It  has  an  oblong  rectangular  cross-section 
and  the  form  of  an  inverted  truncated  pyramid.  Xumerous  tuyeres, 
cooled  by  running  water,  are  placed  in  the  long  sides,  in  such  a  manner 
that  the  opposite  currents  of  air  pass  each  other. 

2.  The  Piltz  furnace.  It  has  a  hexagonal,  octagonal,  or  circular  cross- 
section,  and  the  shape  of  an  inverted  truncated  pyramid  or  cone. 
Many  tuyeres  are.  placed  radially  around  the  furnace-center,  the  breast 
alone  being  without  them. 

Both  of  these  furnaces  are  furimces  with  open  breast,  and  both  have 
the  two  most  important  principles  in  common,  the  application  of  more 
compressed  air  in  a  comparatively  smaller  space  than  in  old-style  furnaces, 
and  a  tcidening  of  the  shaft  toward  the  top.  The  first  secures  a  more 
perfect  and  rapid  combustion,  and  hence  a  more  rapid  fusion ;  the 
second  causes  the  smelting  zone  to  commence  lower  down  in  the 
furnace  than  formerly  ;  the  charges,  lying  firmly  upon  the  slanting  sides, 
force  the  gases  and  heat  to  pass  through  the  whole  column  above, 
while  the  wider  section  above  decreases  the  velocity  of  the  upward  cur- 
rent, and  volatilization  is  to  a  great  extent  prevented. 

But  quite  recently  experience  has  taught  in  this  country  that  a  combi- 
nation of  the  form  of  the  Easchette  and  Piltz,  so  to  speak,  produces 
still  better  results,  the  capacity  of  the  furnace  being  thus  increased,  while 
the  management  is  less  difiicult.  Last  spring  two  new  furnaces  were 
built  at  the  works  of  the  Eureka  Consolidated  Company,  in  ISTevada. 
In  order  to  test  the  comparative  merits  of  a  combination  furnace  and 
the  Piltz,  Mr.  Albert  Arents,  the  metallurgist  of  the  works,  concluded  to 
construct  one  furnace  with  elongated  hearth,  3  feet  wide  by  -ij  feet  in 
depth,  and  Gi  feet  diameter  at  the  top.  The  furnace  was  provided  with 
ten  water-tuyeres,  four  in  each  side  and  two  in  the  back  wall.  The 
other  furnace  was  a  Piltz,  of  4  feet  diameter  in  the  hearth,  G.^  feet  at 
the  top,  and  provided  with  twelve  tuyeres  placed  radially  around  the 
center.  Both  furnaces  were  10  feet  high  above  the  tuyeres,  and  worked 
admirably,  but  the  combination  furnace  was  found  to  smelt  from  one- 
fifth  to  one-fourth  more  ore  than  the  Piltz  under  the  same  circumstances. 
The  same  experience  has  been  arrived  at  in  the  Hartz  districts  in 
Germany,  where  the  best  results  are  obtained  with  a  circular  furnace  of 
5  feet  diameter  at  the  top,  having  a  hearth  20  inches  wide  and  3^  feet 
deep,  and  seven  tuj^eres.  In  this  furnace  the  loss  of  lead  in  the  slag 
(although  the  same  charge  is  used  as  in  the  other  furnaces)  disappears 
almost  entirely,  being  only  ^  per  cent.,  while  in  the  other  furnaces  it  is 
from  2  to  4  per  cent. 

The  best  proportion  of  the  hearth-area  to  the  throat-area  may  be  ac- 
cepted as  1 :  2J  for  a  height  of  from  10  to  12  feet.  It  is  rarely  necessary 
in  the  western  districts  to  give  a  greater  height  to  the  furnaces.  I  am 
at  present  only  aware  of  the  existence  of  one  which  exceeds  this  height. 
This  is  situated  in  Bingham  Caiion,  Utah,  and  has  to  smelt  very  quartzose 
ores. 

Before  proceeding  further,  I  shall  give  a  general  statement  of  the  ele- 
mentary principles  of  metallurgical, operations.  It  is  true  that  the  cur- 
rent text-books  on  metallurgy  cover  a  good  deal  of  this  ground ;  but  I 
deem  it  important  to  introduce  this  plain  and  practical  resume  for  the 
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benefit  of  those  who  cannot  easily  consult  the  best  large  works  upon  the 
subject.  Many  of  these  are  in  foreign  languages,  others  are  both  dear 
and  scarce,  and  all,  it  may  be  presumed,  are  more  or  less  difficult  of 
access  in  our  remoter  mining  regions. 

Minerals  containing  the  useful  metals  in  such  quantities  and  in  such 
a  chemical  combination  as  to  make  their  extraction  i^rofitable,  we  term 
"ores,"  while  their  earthy  portions  we  designate  as  their  "matrix"  or 
"  gangue."  In  regard  to  subsequent  metallurgical  treatment,  we  can 
make  the  following  practical  classification  : 

1.  Smelting  ores,  viz,  ores  containing  base  metals  in  notable  quanti- 
ties. 

2.  Dry  ores,  viz,  ores  containing  noble  metals  and  no  base  ones,  or  only 
in  limited  quantities. 

It  is  my  intention  to  speak  here  particularly  of  those  pertaining  to 
class  1. 

Ores  and  gangiie  are  always  more  or  less  intimately  mixed.  For  the 
utilization  of  the  metals  it  is,  therefore,  necessary  to  separate  them  from 
their  gangue  by  artificial  means,  which  are  either  of  a  mechanical  or 
chemical  nature.  A  mechanical  separation  alone  is  not  sufficient  to 
produce  a  merchantable  product ;  it  can  only  serve  as  preparatory  to 
the  chemical  processes,  among  which  that  of  smelting  will  be  here  spe- 
cially considered.  Smelting  is  a  conversion  of  solid  mineral  or  mineral 
and  metallic  masses  into  the  fluid  state  by  means  of  heat  and  chemicals, 
and  the  subsequent  separation  of  the  metallic  from  the  earthy  ingredi- 
ents by  means  of  their  specific  gravity.  Although  there  are  a  great 
many  methods  in  vogue  for  utilizing  lead-ores  by  smelting,  there  are 
only  two  which  have  found  application  and  justly  claim  attention  in  the 
mining  regions  of  the  Great  Basin  :  (A)  the  English  process  of  smelting 
in  reverberatory  furnaces,  and  (B)  the  blast-furnace  process. 

The  former  has  some  marked  advantages  over  the  latter :  the  possi- 
bility of  using  raw  fuel ;  its  exemption  from  the  necessity  of  using  blow- 
ing-engines, and  the  consequent  saving  of  power ;  an  easier  control  of 
manipulations,  and  the  production  of  a  lead  of  better  quality  in  which  the 
precious  metals  are  concentrated.  Its  general  application,  however,  is 
greatly  impaired  by  the  fact  that  only  comparatively  pure  ores  can  be 
treated  successfully.  Thus,  ores  containing  a  considerable  percentage 
of  other  metals  besides  lead,  as,  for  instance,  zinc,  copper,  antimony,  &c., 
or  more  than  4  per  cent,  of  silica,  are  unfit  for  the  reverberatory  process, 
silicate  of  lead,  which  impedes  the  process  of  the  operation  and  gives 
rise  to  the  formation  of  rich  residues,  being  formed  in  the  latter  case. 
In  the  former  there  is,  besides  loss  in  rich  residues,  also  a  large  one  by 
volatilization.  In  England  the  lead-ores  subjected  to  this  process  con- 
tain about  SO  per  cent,  of  lead,  the  gangue  generally  being  carbonate  of  " 
lime.  The  English  process  in  its  unaltered  form  can,  therefore,  only  be 
recommended  for  pure  galenas  with  calcareous  gangue,  an  ore  not  often 
obtained  in  the  western  mining  districts.  To  my  knowledge  there  is 
only  one  establishment  in  operation  where  ores  are  treated  by  this  pro- 
cess, that  of  Messrs.  Pascoe  &  Jennings,  near  Salt  Lake  City.  Another 
one  of  this  kind,  that  of  Messrs.  Bobbins,  is  idle  for  want  of  the  proper 
ores.  I  feel,  therefore,  justified  in  omitting  to  enter  ui)on  a  more  minute 
description  of  this  process. 

Compelled  by  the  high  prices  of  labor,  transportation  of  materials  and 
products,  lack  of  cheap  mineral  cpal,  &c.,  the  lead-smelters  of  the  Great 
Basin  have  almost  unanimously  adopted  the  blastfurnace  process  of 
smelting.    By  its  means  they  are  enabled  to  obtain  a  salable  product  in 
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the  shortest  possible  time,  and  with  the  least  expense,  the  residues  being 
so  poor  that  they  can  be  thrown  away. 

To  insure  success  in  smelting  lead-ores,  as  all  other  ores,  it  is  neces- 
sary to  know  their  mineralogioal  character,  as  well  as  the  chemical 
properties  of  the  gangue  in  which  they  occur.  A  perfect  separation  of 
the  ore  from  its  matrix  by  hand  being  impossible,  and  a  concentration 
by  water  being,  in  most  cases,  in  the  West  impossible,  on  account  of  the 
insufficient  supply  of  this  liquid,  the  gangue  accompanying  the  ore  must 
be  converted  into  a  fusible  compound,  termed  slag.  Quartz,  we  know,  is 
infusible  by  itself;  so  is  lime ;  but  if  we  mix  both  in  the  proper  propor- 
tions, and  expose  them  to  the  necessary  heat,  the  result  will  be  a  fusi- 
ble compound.  It  has  been  found  by  act^ial  experience  that  not  the 
single  compounds  of  silica  and  lime,  or  alumina,  magnesia,  &c.,  but 
double  compounds  of,  say,  silicate  of  lime  and  silicate  of  alumina,  are 
the  most  fusible  ones.  Replacing  one  of  these  bases  by  alkalies,  or  the 
protoxides  of  the  heavy  metals,  as,  for  instance,  iron  and  manganese,  we 
increase  the  fusibility  of  a  slag  within  certain  limits.  The  fusibility  of 
a  slag  depends  principally  upon  the  proportion  of  silica  to  the  bases 
contained  in  it.  Mineral  substances  which  serve  to  liquefy  others  not 
fusible  by  themselves  we  caW  fluxes.  Under  favorable  circumstances  an 
ore  may  contain  all  the  slag-forming  ingredients  in  the  proper  ratio,  but 
only  in  a  very  few  instances  has  nature  graciously  permitted  such  a 
coincidence,  as,  for  example,  in  Eureka  district,  Nevada. 

According  to  the  ratio  between  silica  and  the  bases,  we  discriminate 
four  classes  of  fusible  slags  : 

1.  Tri-silicates,  in  which  the  silica  contains  three  times  the  amount  of 
oxygen  present  in  the  bases.  As  there  is  over  50  per  cent,  of  silica  in 
such  slags,  they  require  too  high  a  temperature  for  their  formation  to 
be  thought  of  in  lead- smelting. 

2.  Bi-silicates,  containing  50  per  cent,  of  silicic  acid  and  50  per  cent, 
bases,  in  which  the  amount  of  oxygen  in  the  silica  is  twice  as  large  as 
in  the  bases. 

3.  Mngulo-silicates,  with  30  per  cent,  silicic  acid  and  70  per  cent,  bases, 
the  silica  containing  as  much  oxygen  as  the  bases. 

4.  Sub-silicates.^  with  20  per  cent,  silicic  acid  and  80  per  cent,  bases, 
the  amount  of  oxygen  in  tlie  silica  being  less  than  that  in  the  bases. 

In  the  latter  two  the  bases  are  predominant  over  the  silicic  acid, 
therefore  they  are  termed  "  basic  slags,"  while  the  first  two  are  termed 
"  acid  slags."  Chemists  have  taken  the  trouble  to  establish  complicated 
formulas  derived  from  accurate  analyses  of  various  slags ;  but,  as  they 
are  rarely  constant  compounds,  these  formulas  have  hardly  any  practi- 
cal value  for  the  metallurgist ;  he  is  content  to  know  the  percentage  of 
silica  and  the  quantity  of  the  useful  metal  which  he  is  endeavoring  to 
obtain.  An  experienced  smelter  must  be  able  to  draw  his  conclusions 
fi'om  the  appearance  of  his  slag  in  both  the  fused  and  solid  states. 

The  most  desirable  slag  for  lead-smelting  is  thp  siugulo-silicate,  or  a 
mixture  of  bi-silicate  with  the  former,  with  protoxide  of  iron  prevailing. 
The  singulo-silicates  run  with  a  bright-red  color,  and  solidify  very 
quickly  with  turgescence.  The  bubbles,  after  bursting,  frequently  dis- 
charge blue  gaseous  flames. 

These  slags  have  a  vitreous,  metallic  luster,  and  a  higher  specific 
gravity  than  the  bi-silicates,  and  are,  therefore,  more  liable  to  entangle 
metallic  particles.  If  lime  and  alumina  are  the  prevalent  bases,  tlie 
heat  required  for  their  formation  is  much  higher  than  in  the  case  men- 
tioned before.  Such  slags  are  generally  pasty,  run  short,  and  form  in- 
coherent lumps.    After  solidification  they  have  a  honey-combed,  stouy, 
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or  pumice-stone-like  appearance,  grayish-green  color,  and  radiated,  or 
lamellar-crystalline  texture.  An  earthy  singulo-silicate  is  really  almost 
the  least  desirable  slag  for  a  lead-smelter. 

Bi-silicates  require  a  higher  temperature,  and  consequently  involve  a 
larger  consumption  of  fuel  for  their  formation  than  singulo-silicates. 
They  flow  slowly  like  sirup,  solidify  very  gradually,  without  cracking  or 
bursting,  and  are  not  liable  to  form  accretions  in  the  furnace,  like  basic 
slags.  They  appear  vitreous  after  chilling,  have  a  conchoidal  fracture, 
and  generally  a  black  color.  Being  saturated  with  silicic  acid  they  corrode 
the  furnace-lining  much  less  than  basic  slags.  Their  specific  gravity  is 
lower  and  admits  of  a  clean  separation  of  metallic  particles ;  but  on 
the  other  hand  they  are  apt^to  take  up  a  large  j)ercentage  of  oxide  of 
lead,  and  so  cause  a  loss  of  inetal.  Furthermore,  for  their  formation  it 
is  necessary  to  have  the  ore  reduced  to  at  least  pea-size,  which  condition 
is  not  fulfilled  in  western  smelting-works,  where  crushers  are  generally 
used  for  breaking  up  coarse  pieces  of  rock. 

Sub-silicates  are  entirely  out  of  the  question,  as  they  are  only  detri- 
mental. If  protoxide  of  iron  is  their  principal  base,  they  run  in  a  thin 
stream,  like  fluid  litharge,  congeal  very  quickly,  and  easily  form  accre- 
tions in  the  furnace-bottom.  Having  a  high  specific  gravity,  they  do 
not  allow  a  clean  separation  from  the  metal.  By  their  corrosive  action 
on  the  lining,  and  their  tendency  to  form  accretions  in  the  furnace,  they 
shorten  a  campaign  or  run  to  a  few  days ;  hence,  their  jiroduction  must 
be  avoided. 

As  fluxes  the  following  substances  are  used  : 

1.  Acid  slags,  for  their  capability  to  take  up  bases,  and  as  solvent 
agents. 

2.  Basic  slags,  for  their  capability  of  saturating  themselves  with  silicic 
acid,  and  as  diluting  agents. 

3.  Iron-stone  is  a  very  efficient  agent  to  slag  silicic  acid,  i.  e.,  quartz, 
being  reduced  in  the  furnace  to  protoxide  of  iron,  which  has  a  strong 
affinity  for  silicic  acid,  and  forms  an  easily  fusible  slag.  Its  jirice  varies 
in  the  western  districts,  according  to  local  circumstances,  from  $5  to  $25 
per  ton.  The  best  quality  for  our  purposes  is  hematite  or  magnetite. 
Hydrated  iron-ores  are  too  easily  reduced  to  metallic  iron,  and  ought  to 
be  burned  before  use.  If  free  from  quartz  and  slag  they  may  be  thrown 
into  the  furnace  in  pieces  of  fist  size.  Iron-ores  are  also  used  as  desul- 
phurizing agents. 

4.  Soda  is  even  better  than  the  above  as  a  solving  agent  for  quartz,  but 
it  can  only  be  had  in  a  few  localities  at  reasonable  rates,  the  general 
price  being  from  $60  to  $80  per  ton. 

5.  Lime,  as  a  partial  substitute  for  iron-stone  in  solving  quartz.  It  is 
best  used  in  pieces  of  pigeon -egg  size.  From  the  theoretical  stand- 
point burnt  lime  would  be  the  best  form,  but  as  this  is  generally  in  a 
very  fine  staie,  it  will  partially  be  blown  out  at  the  top  of  the  furnace 
or  roll  through  the  interstices  of  coal  and  ore,  and  thus  be  prevented 
from  uniting  with  the*  silica  in  the  desired  proportion.  Lime  cannot  be 
used  by  itself  as  a  slagging  agent  for  quartz.  Lime-slag  is  smeary,  not 
very  liquid,  and  deranges  the  furnace  very  easily  by  clogging.  The  metal 
separates  only  imperfectly  from  it,  which  is  the  reason  that  so  much 
metallic  lead  is  wasted  by  being  thrown  away  with  the  slag  in  some  of 
the  limestone  districts. 

6.  Clay  is  only  used  on  a  very  small  scale  as  a  partial  substitute  for 
quartz.  It  must  be  applied  very  cautiousl3',  as  it  often  arrives  raw  at 
the  bottom  of  the  furnace  in  the  shape  of  dry,  incandescent  lumps,  which 
stick  to  the  walls  and  hearth. 
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7.  Salt  is  used  by  some  smelters  of  Utah  who  have  a  very  indistinct 
comprehension  of  fluxes.  Although  they  allege  that  it  renders  the  slag- 
liquid,  this  is  an  illusion.  Any  assayer  knows  that  the  salt  does  not 
enter  into  a  chemical  combination  with  gangues,  but  forms  a  slag  by  it- 
self, which,  on  accoiint  of  its  lesser  specific  gravity,  floats  on  the  top  of 
the  other  slag.  I  noticed  slag-  of  this  kind  at  Mr.  Easton's  furnace,  Salt 
Lake  City.  Besides  its  inefficiency  upon  earthy  matters,  salt  acts  injuri- 
ously upon  the  metal  by  forming  volatile  chlorides  of  lead  and  silver. 

8.  Iron  lyy rites  has  been  ignorantly  used  as  a  miraculous  sort  of  flux. 
To  the  skilled  metallurgist  the  effects  are  obvious,  viz,  the  production 
of  a  brittle,  sulphureted  metal,  or  of  matte,  no  action  upon  gangues,  and 
a  clogging  up  of  the  furnace. 

9.  Quartz,  in  the  form  of  coarse  sand.  It  is  used  to  furnish  the  acid 
for  the  slag  in  cases  where  the  gangue  of  the  ores  is  basic. 

In  addition  to  the  fluxes  enumerated  above,  I  must  mention  some  me- 
tallic products  occasionally  used  for  various  purposes  : 

1.  Iron,  in  the  shape  of  tin  scraps,  pieces  of  wrought  iron,  cast  iron, 
&c.,  is  used  to  decompose  galena,  thereby  ibrming  sulphuret  of  iron, 
{iron-matte)  and  metallic  lead.  Owing  to  the  high  price  of  iron  in  Utah 
and  Nevada,  it  is  either  replaced  by  the  less  efficient  iron-stone,  or  ren- 
dered unnecessary  by  a  previous  roasting  of  the  ores. 

2.  Litharge  was  intended  to  be  added  to  poor  lead-ores  at  Ogden, 
Dunne  &  Co.'s  works  at  Eureka,  Nevada,  in  order  to  prevent  the  pre- 
cious metals  from  being  carried  into  the  iron-matte.  Owing  to  the  heavy 
expense  of  cupelling,  and  a  change  of  the  ore  for  the  better,  this  purpose 
was  abandoned. 

3.  Cinders,  semi-fused  matter  from  i)revious  smeltings  to  extract  the 
metals. 

Fuel. — The  only  fuel  used  at  present  by  the  lead-smelters  of  the  Great 
Basin  is  charcoal,  the  price  of  which  ranges  from  15  to  34  cents  per 
bushel  of  1.50  cubic  feet,  according  to  locality.  The  lowest  rates  are 
paid  at  the  American  Fork  and  Tintic  districts,  Utah,  where  timber  is 
abundant;  the  highest  at  Little  Cottonwood,  Utah,  which  gets  its  coal 
from  Truckee,  California,  by  rail,  and  at  Eureka,  Nevada.  In  the  latter 
place  the  enormous  demand  has  materially  influenced  the  price.  The 
Ave  furnaces  of  the  Eureka  Consolidated  Company,  for  instance,  con- 
sume alone  4,G00  bushels  daily.  The  charcoal  is  chiefly  burned  from 
cedar,  quaking  aspen,  mountain  mahogany,  and  nut-pine  wood.  Nut- 
pine  coal  is  considered  the  best,  and  generally  contracted  for.  The  coal- 
burners  make  their  pits  of  various  sizes,  according  to  circumstances.  A 
pit  of  100  cords  of  green  wood  burns  out  in  about  fifteen  ortwentv  days, 
and  yields  from  2,500  to  3,500  bushels  of  charcoal.  The  best  coal  is  made 
about  Eureka,  Nevada,  hj  experienced  Italian  coal-burners,  the  poorest 
in  some  places  in  Utah.  The  latter  is  generally  made  of  small  timber, 
and  is  full  of  brands  and  dross.  The  waste  often  reaches  15  per  cent. 
As  one  ton  of  good,  hard  coke  approximately  produces  the  same  effect 
as  200  bushels  of  charcoal,  it  would  be  a.  great  beneflt  for  the  western 
smelters  to  use  it.  But  the  blast-engines  used  do  not  yield  a  sufficient 
pressure  for  a  perfect  combustion  of  coke,  as  experiments  at  the  Eureka 
Consolidated  have  shown.  The  price  of  charcoal  being  steadily  on  the 
increase,  there  will  be  a  time  when  smelters  will  have  to  replace  the  for- 
mer by  coke.  It  may  be  reasonably  expected  that  after  the  Utah  South- 
ern Railroad  is  finished,  the  development  of  those  fine  beds  of  mineral 
coal  in  the  southern  part  of  that  Territory  will  tend  to  the  springing  up 
of  coke-industrj*,  and  so  give  a  new  impetus  to  smelting. 

Blast-engines. — The  only  blast-engines  in  use  in  Nevada  and  Utah  are 
H.  Ex.  211 25 
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the  different  sizes  of  Stiirtevant's  fau  rdcI  Eoot's  pressure-blower ;  tlie 
latter,  yielding-  a  much  higher  pressure,  is  better  for  lead-smelting,  and 
may  possibly  compete  with  cylinder  blast-engines,  where  coke  is  used 
in  smelting.  The  only  advantages  the  former  have  over  the  latter  are  their 
cheapness  and  the  small  amount  of  power  they  require.  A  Eoot's 
blower  No.  8,  yielding  sufficient  blast  for  three  large-sized  furnaces,  does 
not  require  more  than  twenty -horse-power. 

Building  materials. — Rubble-stones  are  used  for  building  the  founda- 
tions and  sometimes  the  outer  casings  of  furnaces.  The  latter  are  gen- 
erally made  of  common  brick  or  dressed  stone  to  present  a  handsomer 
appearance.  Those  parts  of  a  furnace,  however,  which  ai-e  most  exposed 
to  an  intense  heat  and  the  corrosive  action  of  ore  and  slag,  must  be 
constructed  of  refractory  or  fire-proof  materials.     Of  such  we  have — 

Certain  sandMones,  free  from  alkaline  matter  and  metallic  oxides.  A 
small  percentage  of  iron  oxide  is  less  detrimental  than  alkaline  earths 
or  feldspar.  An  excellent  sandstone  is  found  on  Pancake  Mountain,  a 
series  of  low  hills  between  the  Diamond  and  White  Pine  Eanges,  dis- 
tant about  twenty-five  miles  from  Eureka,  Nevada.  Sandstones  of  the 
same  age — the  carboniferous — are  also  found  in  the  Diamond  and  White 
Pine  Mountains,  but  their  physical  properties,  and  hence  their  behavior 
in  the  furnace,  are  different  and  not  satisfactory.  The  Pancake  sand- 
stone has  a  very  fine  grit  and  a  light  yellow  color,  and  does  not  crack 
or  fly  in  the  fire  after  seasoning.  Green  sandstones  of  ever  so  good  a 
quality,  and  defective  ones,  viz,  such  as  show  flaws  or  nodules  of 
foreign  matter,  are  not  fit  to  be  placed  in  the  furnace.  The  Pancake 
sandstone  is  known  to  stand  for  months  in  a  furnace  without  needing 
to  be  replaced.  It  sells  for  $20  per  ton  at  the  quarry,  and  $12  addi- 
tional for  hauling. 

The  coarse-grained  reddish  sandstones  and  quartzites  of  Utah  are 
not  to  be  compared  with  those  before  mentioned,  and  had  better  be 
used  for  outer  casings  only. 

Granite  does  not  often  answer  the  requirements  of  a  fire-proof  material, 
and  is  mostly  used  as  bottom-stone  only.  In  Argenta,  Montana,  how- 
ever, a  very  quartzose  granite  is  used  in  the  furnaces,  and  it  stands 
campaigns  of  three  weeks'  duration. 

Instead  of  the  natural  fire-proof  stones  the  majority  of  smelters  use  ^ 
artificial  ones,  viz,   English,   Pennsylvania,  and   Colorado  fire-hricl's. 
Sun-dried  bricks  or  adobes,  molded  of  various  proportions  of  good  clay 
and  coarse  quartz-sand,  are  too  expensive,  and  therefore  have  gone  out, 
of  use.     They  were  used  in  the  White  Pine  Smelting-Works. 

The  day  used  about  a  furnace  ought  to  be  refractory,  or  nearly  so, 
and  plastic  at  the  same  time.  These  qualities  are  combined  in  the 
Eureka  and  the  Camp  Floyd  (Utah)  clay ;  that  of  Camp  Douglas  (Utah) 
is  too  lean,  and  that  of  White  Pine  (Nevada)  almost  worthless  on  account 
of  its  large  percentage  of  oxide  of  iron. 

Lean  clay  serves  well  enough  as  a  mortar,  but  is  unfit  for  a  great 
many  other  purposes,  as  will  be  seen  below. 

Good  tire-clay  contains  from  50  to  70  per  cent,  of  silicic  acid,  and  from 
30  to  50  per  cent,  of  alumina. 

As  a  mortar  for  the  foundation-walls  and  the  outer  casings,  a  mixture 
of  slacked  lime  and  river-sand  is  used  ;  for  the  inside,  or  lining,  how- 
ever, as  for  all  parts  of  a  furnace  directly  in  contact  with  heat,  a  mix- 
ture of  refractory  clay  with  quartz-sand  or  ground  sandstone  has  to  be 
used.  The  clay,  of  course,  must  be  ground  and  sifted.  Lime-mortar  in 
this  instance  is  unfit  for  use,  as  it  crumbles  ofi'  in  the  heat,  and  allows 
the  slag  in  combining  with  it  to  creep  through  the  joints. 
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The  annexed  sketches  show  the  construction  of  an  improved  blast- 
furnace for  smelting  lead-ores,  such  as  are  now  in  use  in  the  West,  and 
have  given  great  satisfaction. 


jzrnzAZJ 


Modified  Piltz  Furnace. — Fig.  1. 


The  longitudinal  section  (Fig.  1)  is  made  along  the  line  H  Y,  in  Fig. 
2;  and  the  cross-section  (Fig.  2)  is  along  the  line  T  V  in  Fig.  1.  A  is 
the  shaft  of  the  furnace;  B,  the  chimney ;  C,  the  hearth  ;  D,  the  fouuda- 
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tion  ;  E,  the  bottom-stone ;  a,  the  dam-plate  ;  a  and  ft,  hearth -plates  of 
cast  iron  ;  c,  cast-iron  pillars,  on  which  the  tlang'e  d  rests;  e,  dam;  /, 
fore-hearth  lying  outside  of  the  furnace ;  [f,  bridge ;  h,  tymp-stone,  or 
front  made  of  clay;  i,  breast;  A;,  slag-spout ;  /,  matte-spout,  or  iron-siwut ; 
m,  siphon-tap ;  n,  tap-hole ;  o,  lead-well ;  p,  p^,  ^f,  &c.,  tuyeres  through 
which  the  blast  enters  the  furnace ;  q,  nozzles,  (made  of  galvanized  iron;) 
r,  wind-bags,  (of  leather  or  canvas;)  s,  induction-pipe ;  ^,  charging-door 
or  feed  hole ;  u,  throat. 

The  wall  in  which  the  breast  lies  is  called  tlie  front  wall,  the  one  op- 
posite to  this  the  back  wall;  the  adjoining  ones  the  side  walls. 

This  furnace  is  called  an  open-hreasted  one.  In  foreign  countries  fur- 
naces with  a  closed  breast  and  without  fore-hearth,  which  have  only  an 
opening  for  the  exit  of  the  slag,  are  often  used.  Such  furnaces  are 
termed  "  crucible  furnaces."'  Xotwithstauding  the  many  advantages  they 
have  over  the  open  breasted  ones,  they  do  not  permit  the  detaching  of 
accretions  in  the  furnace,  and  are,  therefore,  not  suited  for  our  pur- 
poses. The  mason-work,  especially  the  lower  part,  of  all  rectangular 
furnaces  is  strongly  bound  together  by  1^-inch  tie-rods  of  wrought  iron 
laid  in  the  outer  walls.  Each  pair  of  them,  lying  in  the  same  vertical 
plane,  passes  through  a  wooden,  or,  better,  a  cast-iron  brace,  which  is 
screwed  tight  to  the  wall.  Eound  furnaces  are  tied  either  by  means  of 
iron  rings  passing  around  the  outside,  or  by  complete  shells  of  boiler  or 
sheet  iron. 

The  height  of  shaft-furnaces  ranges  from  8  to  20  feet  above  the  center 
of  the  tuyeres.  Low  furnaces  are  necessary  for  basic  ores,  especially 
such  as  carry  a  great  deal  of  oxide  of  iron,  (White  Pine  district,)  to  pre- 
vent the  reduction  of  metallic  iron.  High  furnaces  are  of  good  service 
for  refractory  ores,  e.  g.,  argillaceous  or  quartzose  ores,  (Bingham  CaQon,) 
and  where  a  bi-silicate  slag  is  desired.  In  high  furnaces  a  higher  tem- 
perature is  attained  with  a  less  amount  of  fuel  than  in  the  low  ones. 
But  a  low  furnace  is  easier  manipulated  when  deranged  than  a  high 
one.  Where  the  character  of  the  ores  changes  frequently  a  low  furnace 
is  preferable.  The  standard  height  in  this  country  is  10  feet  above  the 
,  center  of  the  tuyeres.  On  the  top  of  the  furnace  is  an  iron,  or,  better, 
brick  smoke-stack,  high  and  wide  enough  to  carry  off  the  fumes. 

The  manner  of  charging  or  feeding  is  of  importance,  as  it  affects  the 
working  of  a  furnace  materially.  Furnaces  of  small  dimensions  gener- 
ally have  a  feed-hole  a  few  inches  above  the  throat,  on  that  side  of  the 
furnace  directly  opposite  the  front  wall.  The  proper  proportion  of  fuel, 
either  by  measurement  or  weight,  is  introduced  tirst,  and  on  the  top  of 
that  the  ore,  which  may  be  scattered  all  over  the  area  of  the  furnace, 
leaving  an  empty  space  only  at  the  front  wall,  (Jackson  &  Kosliu  fur- 
naces. Eureka;  Salt  Lake  Valley,  Stockton,  &c.)  More  capacious  fur- 
naces require  two  feed-holes,  which  are  situated  at  nearly  riglit  angles 
to  the  breast,  i.  e.,  in  the  side  walls,  (Eureka  Consolidated  Company's 
and  Utah  Silver  Mining  and  Smelting  Company's  new  furnaces.)  The 
ore  is  not  spread  over  the  area  of  the  throat,  but  charged  round  the 
tuyere-walls,  leaving  a  core  of  coal  in  the  center. 

To  insure  regularity  in  charging,  the  throat  of  a  furnace  is  frequently 
provided  with  a  funnel,  the  opening  of  which  can  be  kept  closed  by  a 
sheet-iron  box  let  down  from  the  top  while  charging.  As  soon  as  it  is 
time  to  charge  the  furnace,  this  box  is  raised  by  means  of  a  counter- 
poised lever,  and  the  charge  drops  down.  After  emptying  the  funnel, 
the  box  is  lowered  again.  This  arrangement  at  the  same  time  protects 
the  workman  from  noxious  vapors.  Where  no  condensation -chambers 
are  used,  this  box  runs  out  into  a  pipe,  which  is  movable  in  the  station- 
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ary  smoke-stack,  (Ricliiiiond  furnace,  Bnel  &  Bateraan's  furnaces.)     I 
shall  have  occasion  hereafter  to  speak  more  fully  about  charging. 


Modified  Piltz  Furnace. — Fig.  2. 

The  number  of  tuyeres  and  the  manner  of  placing  them  are  really  not 
of  so  great  consequence  as  is  generally  assumed,  if  the  proper  quantity 
of  air  is  introduced  into  the  furnace  and  divided  well  in  the  hearth. 
The  majority  of  smelters  in  this  country  place  the  tuyeres  only  0  inches 
above  the  level  of  the  slag-spout,  and  point  them  downward.  This  is 
very  faulty  in  lead-smelting,  as  it  tends  to  concentrate  the  heat  too  far 
below,  volatilizing'  much  metal.  Placing  the  tuyeres  too  high  above  the 
slag-hole  is  entirely  wrong,  as  in  that  case  the  metal  in  the  hearth  be- 
low cannot  be  kept  sufQciently  hot.  Before  the  tuyeres  the  furnace- 
temperature  is  highest.  There  the  separation  of  the  metal  from  matte 
and  slag,  according  to  their  specific  gravity,  takes  place.  Below  the 
tuyeres  the  temperature  decreases  again.  If  the  tuyeres  are,  therefore, 
inserted  too  high  above  the  slag-spout,  the  molten  masses  will  stiff- 
en, and  even  solidify,  below.  A  furnace  in  White  Pine  once  had  the 
tuyeres  three  feet  or  more  above  the  slag-hole.  The  consequence  was  a 
congealing  of  the  fused  masses  in  the  hearth,  and  an  entire  clogging  up 
of  the  furnace.  The  correct  way  is  to  place  them  horizontally,  all  on 
the  same  level,  and  from  10  to  18  inches  above  the  slag-spout,  (Eureka 
Consolidated  Company's  and  Phenix  Company's  works.)  All  verti- 
cal dimensions  are  understood  to  be  measured  from  the  center  of  the 
tuyeres.  For  every  H  square  feet  of  hearth-area,  a  tuyere  of  2-inch 
nozzle  is  required. 

Since  the  introduction  of  cast-iron  or  wrought-iron  tuyeres  cooled  by 
water,  the  working  capacity  of  lead-smelting  furnaces  has  been  greatly 
increased.  Formerly,  only  sheet-iron,  clay,  or  simple  cast-iron  ones 
were  in  use,  giving  rise  to  much  inconvenience.  In  order  to  protect  the 
furnace-walls  from  the  influence  of  the  reverberated  heat,  the  tuyere  had 
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to  be  provided  witli  a  nozzle  of  clay,  or  a  very  acid  slag,  protruding-  into 
the  furnace.  But,  to  keep  this  nozzle  or  nose  of  a  certain  length,  and 
to  prevent  it  from  growing  or  melting  off,  it  had  to  be  constantly  watched 
by  attentive  and  experienced  men.  During  the  last  century  an  attempt 
Avas  made  on  the  Hartz  Mountains  to  increase  the  production  by  con- 
structing a  large-sized  furnace  with  fourteen  tuyeres.  It  failed  on  ac- 
count of  the  difficulty  in  keeping  the  tuyere-walls  from  burning  out. 
Even  the  first  Easchette  furnace,  built  in  1804,  on  the  Hartz,  was  pro- 
vided with  sheet-iron  tuyeres.  But  they  had  to  be  replaced  so  often — 
which  always  necessitates  a  stoppage — that  it  was  found  expedient  to 
tr^^  water-tuyeres,  which,  indeed,  gave  entire  satisfaction.  The  best 
ones  in  use  in  this  country  are  wrought-irou  ones  of  the  Keyes  patent. 
The  lowest  point  of  the  hearth  is  from  30  to  40  inches  below  the  cen- 
ter of  the  tuyeres,  the  latter  figure  being  the  maximum.  If  made  deeper, 
the  lead  will  get  too  cold. 

In  selecting  a  furnace-site  a  great  many  things  have  to  be  taken  into 
consideration  in  an  economical  as  well  as  a  technical  point  of  view.  To 
answer  the  latter  three  conditions  are  necessary — a  sufficiency  of  water, 
a  spacious  ore-floor,  and  a  convenient  slag-dump.  The  lack  of  one  or  ail 
of  these  conditions  puts  a  smelter  to  great  inconvenience,  and  may  even 
cause  a  financial  failure.  After  having  graded  ofi"  a  suitable  location 
for  a  furnace  at  the  side  of  a  gently  sloping  hill,  if  such  a  one  is  con- 
venient, a  square  or  rectangular  excavation  is  made  in  the  ground  to 
receive  the  foundation.  The  area  is  generally  8  by  10  or  10  by  10  feet, 
the  depth  depending  upon  the  condition  of  the  subjacent  ground.  If 
the  same  be  directly  on  the  bed  rock,  as  in  the  instance  of  the  Eureka 
Comi^any's  furnaces,  no  foundation  is  required,  and  a  depth  of  3  or  4 
feet  is  sufficient  to  receive  the  furnace-masonry  proper;  but  if  it  be  moist 
or  in  gravel,  a  depth  of  from  7  to  14  feet  is  judicious.  The  foundation 
is  made  of  undressed  rocks  which  are  laid  in  lime-mortar,  or,  better,  in 
cement.  The  largest  ones  are  used  for  corners,  and  the  joints  must  be 
filled  up  with  spalls.  The  topmost  course,  on  which  the  furnace  is  to  be 
built,  ought  to  consist  of  dressed  stones,  well  seasoned,  and  sandstones, 
if  possible.  The  joints  must  be  perfectly  tight.  In  some  instances  it  is 
desirable  to  make  provision  for  draining  off  the  surface-water  by 
arched  channels,  as  the  furnace-bottom  ought  to  be  absolutely  dry. 

If  the  furnace  is  intended  to  be  provided  with  hearth-plates,  like  the 
one  described,  those,  as  well  as  the  cast-iron  i)illars,  are  to  be  put  in 
place  now.  Then  the  inside  of  the  hearth-plates  is  carried  uj)  of  sand- 
stone blocks  2  feet  wide  by  1  foot  thick,  leaving  sufficient  room  for  the 
tap-holes  and  an  open  space  at  the  dam-plate.  In  Eureka,  as  soon  as 
the  mason-work  has  i)rogressed  to  7  inches  above  the  plates,  the  tuyeres 
are  placed  in  i^osition  and  walled  in  with  fire-l)rick  or  sandstone.  Three 
feet  above  the  dam-plate  the  arch  over  the  breast  is  started  and  the 
masonry  continued  to  a  level  with  the  top  of  the  pillars.  Then  the 
flange  which  is  to  bear  the  upjier  i^art  of  the  furnace  is  put  in  its  place 
and  well  bolted  to  the  pillars.  The  flange  is  2  inches  thick.  The  part  of 
the  furnace  above  this  flange  may  consist  of  inferior  sandstone  or  even 
common  brick,  1  foot  or  18  indies  thick,  as  it  is  less  att'ected  by  the  heat 
and  corrosive  action  of  the  ore.  About  0  inches  or  1  foot  above  the 
charging-floor  the  chimney  for  carrying  ofi"  the  fumes  is  started  and  con- 
tinued to  a  height  of  from  12  to  15  feet,  leaving  out  spaces  for  the  feed- 
holes  3  feet  wide  by  2J  feet  high  at  two  opposite  walls.  The  chimney 
ought  to  have  a  sufficient  opening — say  3  feet — at  the  top  to  prevent 
the  smoke  from  issuing  through  the  feed-holes  into  the  charging-room. 
The  use  of  sheet-iron  smoke-stacks  is  objectionable,  as  they  always  get 
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red-hot  iu  tbe  operatiou  of  lighting  np  and  blowing  out  a  furnace,  and 
then  rapidly  yield  to  the  corroding  action  of  the  oxygen  of  the  air. 

To  keep  the  mason-work  from  spreading  it  is  braced  by  a  sufficient 
number  of  Avrought  or  cast  irou  uprights,  which  are  sustained  in  posi- 
tion by  wrought-iron  bands  passing  over  them.  The  latter  are  bolted 
together.  The  first  bands  are  laid  round  the  furnace  about  2  feet  above 
the  dam-plate,  and  then  follow  one  another  in  spaces  1  foot  apart.  At 
the  Richmond  and  Winnamuck  Company's  furnaces  the  upper  part  of  the 
furnaces  is  bound  by  an  iron  shell. 

Now,  the  foundation  is  covered  with  soil,  made  firm  by  iwunding,  to 
within  3  feet  below  the  upper  edge  of  the  plates,  and  a  track  is  made 
for  the  slag-trucks.  After  having  connected  the  tuyeres  with  the  water- 
tank  by  wrought-iron  pipes  of  convenient  size,  (j|  or  1|  inches,)  the 
work  of  seasoning  commences.  A  fire  of  billet-wood  is  kept  slowly  and 
steadily  increasing  in  the  furnace  for  about  two  weeks.  During  that 
time  the  bolts  ought  to  be  loosened  to  prevent  the  stones  or  bricks  from 
being  cracked  by  the  escaping  moisture.  As  soon  as  the  furnace-walls 
get  warm  outside  and  no  more  moisture  is  ])erceptible  in  the  joints,  the 
furnace  is  ready  for  use.  The  fire  is  withdrawn  and  the  furnace  cooled 
down  enough  to  allow  a  man  to  work  inside.  The  bottom-stone,  pre- 
viously put  in,  is  now  provided  with  a  thin  coating  of  clay  or  brasque, 
(a  composition  of  powdered  charcoal  and  clay  in  varying  pro[)ortions,) 
which  is  rammed  in  with  a  wooden  stamper,  after  wetting  it  uniil  it  just 
coheres  in  lumps.  The  dam  is  made  in  the  same  manner,  but  of  very 
good  fire  clay,  and  taking  care  to  make  it  extremely  hard.  It  has  a 
steep  pitch  toward  the  bottom.  The  tap-hole  is  made  by  pounding  clay 
into  the  space  left  for  that  purpose  and  turning  a  pointed  stick  on  the 
outside  round  a  central  axis,  thus  circumscribing  a  cone.  The  tap-hole 
may  be  in  the  front  plate,  which  is  best,  or  in  a  side  of  the  furnace. 
Generally  a  large  furnace  has  two  tai)-holes  on  opposite  sides,  and  at 
right  angles  with  the  front  plates.  One  tap-hole  is  at  the  deepest  point 
of  the  bottom,  the  other  one  a  few  inches  above  it.  Thus  the  metal 
maj'  be  tapped  high  or  drawn  off  entirely,  according  to  the  circum- 
stances. Mr.  Arents,  of  the  Eureka  Consolidated  works,  recently  made 
an  attempt  to  do  away  with  the  inconvenient  mode  of  tapping  hitherto 
in  use,  and  his  efforts  have  been  crowned  with  such  success  that  there 
is  not  a  single  furuace  in  Eureka  without  this  peculiar  contrivance, 
termed  the  "  siphon-tap  "or  "automatic  taji."  It  consists  of  a  sheet-iron  cyl- 
indrical shell,  which  is  bolted  on  to  one  of  the  cast-iron  plates,  in  which 
formerly  one  of  the  tap-holes  would  have  been  located,  and  (3  inches 
below  the  top  of  the  plate.  Through  a  hole  in  the  side  of  this  shell 
toward  the  lurnace  passes  a  3-iuch  wrought-iron  pipe  into  another  hole 
in  the  furnace-plate,  and  obliquely  down  to  the  lowest  part  of  the  hearth 
inside.  The  highest  point  of  the  pipe  lies  in  the  middle  of  the  shell,  and 
a  foot  or  more  below  its  upper  rim.  This  cylinder  is  rammed  full  of  fire- 
clay, the  pipe  being  meanwhile  closed  by  a  plug.  A  basin,  IS  inches  in 
diameter,  is  then  cut  out  and  the  plug  withdrawn.  The  rim  of  the  basin 
is  on  a  level  about  1  inch  lower  than  the  lowest  level  of  the  matte- 
spout,  which  is  from  3  to  -I  inches  below  the  level  of  the  slag-spout,  so 
that  the  two  can  be  draAvn  off  separately.  During  the  running  of  the 
furnace  the  lead  stands  always  as  high  iu  this  basin  as  in  the  crucible 
inside  of  the  furnace.  It  is  proved  by  the  actual  working  results,  since 
this  improvement  was  introduced,  that — 

1.  The  furnace  runs  more  regularly  tlian  before. 

2.  The  lead  obtained  is  purer. 

3.  "  Sows"  are  prevented. 
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4.  The  work  of  tlie  smelters  is  lightened. 

These  results  agree  entirely  with  the  theories  bearing  on  the  subject^ 
and  I  shall  show  that  a  fitth  beneficial  result  might  be  added,  namely^ 
saving  of  fuel. 

When  the  usual  method  of  tapping  a  lead-furnace  is  followed  the 
blast  is  stopped  and  the  tap-hole  in  the  bottom  of  the  crucible  is  opened, 
(sometimes  with  great  difticulty,  when  metal  has  cooled  in  it  at  a 
former  tapping.)  The  lead,  matte,  and  slag  run  ont  into  the  kettle,  the 
hole  is  stopped  again  with  clay,  or  a  mixture  of  clay  and  coal-dust, 
called  "stiibbe"  or  "  brasque,"  and  the  blast  is  turned  on  and  smelting* 
resumed.  With  the  cleaning  of  the  crucible,  building  np  of  fore-hearth, 
&c.,  this  part  of  the  smelting  often  takes  considerable  time,  and  the 
temperatnre  in  the  furnace  is  reduced,  so  that  much  fuel  is  bnrned  to 
make  U15  the  lost  heat.  Irregularities  in  the  running  of  the  furnace  are 
frequently  directly  traceable  to  this  cause;  and  the  first  commencement 
of  the  formation  of  "sows"  occurs  also  in  nearly  all  cases  during  the 
stoppages,  when  the  small  doughy  masses  of  reduced  metallic  iron  have 
an  opportunity  to  stick  to  the  bottom  of  the  crucible,  which  is  no  longer 
protected  by  a  liquid  mass.  It  is  well  known  to  every  metallurgist  that 
whenever  the  foundation  is  laid  for  a  "sow"  it  is  extremely  diflticult  to 
prevent  its  rapid  growth ;  and  even  if  the  larger  parts  are  broken  or 
chiseled  out  at  every  tapping  the  iron  will  continually  gain  on  the 
smelter. 

By  the  employment  of  the  automatic  tap  the  first  formation  of  "  sows  " 
is  evidently  prevented.  Even  if  there  be  much  iron  from  the  charge 
reduced  to  the  metallic  state,  the  lum])S  will  not  come  in  contact  with 
the  bottom,  but  will  always  swim  ou  the  lead-bath.  Being  here  ex- 
posed to  the  oxidizing  influence  of  tlie  blast  they  will  be  carried  into 
the  slag. 

Furthermore,  this  arrangement  for  tapping  carries  the  molten  lead 
out  from  the  bottom  of  the  bhist-furuace  as  fast  as  the  metal  is  reduced 
inside.  At  the  same  time  the  lead  smelted  from  the  charge  above 
remains  in  the  crucible  long  enough  to  give  the  molten  ingredients 
the  required  time  to  re-act  upon  each  other  and  separate  according  to> 
sj^ecific  gravity. 

The  lead  obtained  must  be  purer,  because  it  is  taken  from  the  bottom 
of  the  crucible,  where  the  purest  (heaviest)  metal  gathers,  and  because 
the  foreign  (lighter)  metals,  as  iron,  zinc,  &c.,  are  kept  longer  under  the 
influence  of  the  blast,  and  thus  are  mostly  oxidized  and  slagged.  The 
work  of  the  smelters  is,  of  course,  considerably  lightened,  because,  in 
addition  to  the  tapping,  the  hard  work  of  removing  "sows,"  loosening 
the  charge  in  the  crucible  after  tapping,  «&c.,  is  dispensed  with. 

It  seems  to  me  that  the  invention  is  one  of  the  first  importance  for 
lead  and  copper  smelting.     For  copper-matte  the  pipe  must  be  of  clay. 

When  a  furnace  is  blown  out  the  last  of  the  lead  is  of  course  drawn 
off  through  the  lowest  tap-hole  into  a  basin  of  40  inches  diameter  and  18 
inches  depth,  at  the  side  of  the  furnace  opposite  the  automatic  tap,  in 
the  same  manner  as  this  has  always  been  done. 

As  soon  as  the  bottom  is  made  the  breast  must  be  put  in.  About  G 
inches  above  the  front  plate  a  straight  arch,  called  the  "  bridge"  is  started 
of  lire-bricks.  In  accordance  with  the  thickness  of  the  breast  desired, 
they  are  laid  lengthwise  or  edgewise.  At  Eureka  the  breast  is  made 
9  inches  thick,  although  4  iuches  would  be  sufticient.  A  fire  is  now 
started  in  the  hearth,  siphon-tap,  and  lead-well  to  dry  them.  In  the 
hearth  the  fire  is  continued  till  it  gets  red-hot.  This  is  done  by  filling 
the  hearth  with  lump-coal  and  kindling  it.     After  it  is  all  burned  down 
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the  ashes  are  withdrawn  and  a  fresh  fire  is  started.  These  oi»erations 
are  continued  till  the  desired  end  is  accomplished,  which  generally  takes 
two  days. 

Ores. — The  majority  of  smelting  ores  with  which  the  smelters  of  Utah 
and  Nevada  have  to  deal  are  galena  and  the  carbonates,  snlpho-carbon- 
ates,  and  antimoniates  of  lead. 

According  to  the  quantity  and  quality  of  the  gangue  we  may  classify 
them  as — 

1.  Ores  containing  all  tlie  slag-forming  ingredients  (oxide  of  iron, 
silica,  lime)  in  tlie  proper  proportions,  or  neutral  ores,  (Eureka  Consoli- 
dated Company's  mines.) 

2.  Basic  ores,  with  lime  and  oxide  of  iron  or  manganese,  and  no  silica, 
or  not  in  suflicient  quantities,  (White  Pine,  East  (.'aQon,  American 
Fork,  Cottonwood,  Eureka,  ]!:^ev^ada.) 

3.  Acid  or  hard  ores,  with  silica  and  clay  prevailing,  (Bingham  Canon, 
Stockton,  Tintic!  Humboldt?) 

Provided  the  slag-forming  ingredients  alone  be  present,  galena-ores, 
v\'hen  passed  through  a  blast-furnace,  do  not  yield  metallic  lead  at  once, 
but  a  mixture  of  metallic  lead  with  sulphuret  of  lead,  {lead-regidus, 
matte,)  and  other  sulphurets,if  such  be  present — an  article  that  tindsuo 
market.  In  order  to  produce  metallic  lead  galenas  may  be  smelted  with 
an  addition  of  metallic  iron,  (5  per  cent,  or  more,  according  to  circum- 
stances,) or  after  roasting. 

In  the  first  case  the  iron  unites  with  the  sulphur  of  the  galena  to  a. 
sulphuret  of  iron,  called  iron-Uiatte,  and  metallic  lead  is  set  free.  This 
re-action  is,  however,  not  complete,  as  a  considerable  quantity  of  sul- 
Ijhuret  of  lead,  and  with  it  silver,  is  retained  by  the  iron-matte,  necessi- 
tating another  roasting  and  smelting  operation.  The  iron-matte  being 
lighter  than  the  lead,  floats  on  the  top  of  the  latter,  and  thus  can  be 
easily  separated  from  it  after  cooling. 

The  combined  roasting  and  smelting  process  is  preferable  to  the  iron- 
reduction  process.  The  galena  is  first  roasted  in  heaps,  stalls,  or  rever- 
beratory  furnaces.  Koasting  in  heaps  and  stalls  is  cheaper,  as  the  ore 
may  be  used  in  lumps,  and  no  expensive  apparatus  is  required ;  but  it 
is  more  tedious  and  incomplete,  and  only  suited  for  galenas  containing 
a  large  percentage  of  sulphurets  of  iron  or  copper.  The  latter  i)revent 
the  ore  from  smelting  together  and  so  stop})ing  the  roasting  process,  and 
their  sulphur  furnishes  the  necessary  fuel. 

The  roasting  in  reverberatories  is  by  all  means  the  best  preparation 
of  galena-ores  for  smelting.  In  this  country  it  is  generally  done  in  small 
Mexican  furnaces,  called  galemadors,  (a  corruption  of  "  galenadores,")  of 
the  shape  given  in  Kiistel's  "  Nevada  and  California  Processes."  After  the 
roasting  operation  is  finished  the  heat  is  so  increased  that  the  ore  is 
converted  into  a  slag,  principally  silicate  of  lead,  which  is  drawn 
out  of  the  furnace,  cooled,  and  broken  up  into  large  i)ieces,  of  convenient 
size.  The  agglomerated  ore  is  then  passed  through  the  blast-furnace, 
with  the  proper  quantity  of  fluxes,  (Cerro  Gordo,  California ;  Big  Cotton- 
wood, Corinne.)  The  quantity  agglomerated  is  10  tons  in  twenty-four 
hours,  at  a  cost  of  about  $1  per  ton. 

Before  smelting,  the  ores  ought  to  be  reduced  to  the  proper  size. 
Some  of  the  Eureka  ores,  yielding  a  very  basic  slag,  may  be  thrown  into 
the  furnace  in  any  size  without  disturbing  the  smelting  operations, 
(Kichmond  Company's  ore.)  But  siliceous  and  calcareous  ores  ought  to 
be  reduced  to  pea- size  in  a  battery.  Unless  this  is  done  no  furnace  can 
be  run  without  sledge  and  bar. 

Ores  carrying  much  oxide  of  iron,  like  the  White  Pine  ores,  ought  to 
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be  a^iglomerated  in  conj auction  with  quartz  in  a  reveiberatory  furnace. 
Hereby  the  oxide  of  iron  is  slagged,  and  cannot  be  so  easily  reduced  to 
metallic  iron  by  subsequent  smelting  in  a  blast-furnace.  Metallic  iron, 
not  tinding  heat  enough  in  a  lead-furnace  to  keep  it  sutiiciently  fluid  to 
run  out  with  the  slag,  congeals  in  the  hearth,  and  forms  what  smelters 
term  "sows,"  "bears,"  "horses,"  or  "salamanders." 

Very  line  ores  ought  to  be  agglutinated  by  milk  of  lime,  or  agglom- 
erated in  a  reverberatory,  as  they  either  escape  from  the  top  of  the  fur 
nace  or  roll  through  the  charge  and  arrive  raw  before  the  tuyeres,  thereby 
forming  nozzles  and  deranging  the  furnace. 

The  Eureka  ores  are  ])rincipa]ly  bog-ores,  with  argentiferous  and 
auriferous  carbonates  of  lead  interspersed.  The  iron-ore  is  chiefly  in  the 
shape  of  hydrated  oxide  of  iroir;  but  streaks  of  pittizite,  arseniate,  and 
sulphate  of  iron  are  frequent,  and  phosphates  of  iron  ])robably  occur, 
although  they  have  not  yet  been  observed.  The  principal  lead-ores  are 
cerussite,  mimetite,  and  galena,  in  pockets.  But  wulfenite  (molybdate 
of  lead)  has  been  found  very  frequently  in  cavities,  beautifully  crystal- 
lized. Owing  to  the  ])resence  of  arsenic  and  sulphur  in  these  ores  no 
reduction  of  metallic  iron  need  be  feared,  as  this  metal  is  carried  off  in 
the  shape  of  a  mixed  sulphuret  aud  arseuiuret  of  iron,  termed  "matte" 
or  "  speiss,"  a  very  fusible  compound. 

The  percentage  of  gold  in  these  ores  <]ecreases  with  the  rise  in  the 
percentage  of  lead.  The  reverse  (Ruby  Hill  ores)  is  the  case  with  the 
silver.  There  are,  however,  zones  of  lead-ore,  which  do  not  carry  gold  at 
all,  and  only  about  30  ounces  of  silver  per  ton,  (Bullwhacker  mine.) 
The  average  contents  in  lead  of  the  ores  delivered  at  the  smeltiug- 
works  of  Eureka  are  probably  about  -Jo  per  cent.,  value  of  gold  and  silver 
varying.  Formerly  even  ores  with  only  G  and  8  per  cent,  of  lead  were 
smelted  in  one  establishment,  along  with  dry  ores.  The  resulting  lead 
was  very  rich,  sometimes  running  up  as  high  as  $1,500  in  gold  and  sil- 
ver, but  the  matte  was  also  rich,  assaying  about  $70  in  gold  aud  silver. 
As  matte  requires  additional  expensive  operations  to  extract  the  useful 
metals  from  it,  it  is,  at  present,  better  to  make  it  as  poor  as  possible 
and  throw  it  over  the  dump.  To  do  this  we  have  to  observe  the  metal- 
lurgical principle — the  more  lead  in  the  charge  the  less  of  the  noble 
metals  will  go  into  the  by-i^roducts. 

In  the  front  rank  of  the  works  at  Eureka,  Nevada,  are  those  of  the 
Eureka  Consolidated  Company,  at  the  north  end  of  the  town.  This 
company  have  Ave  furnaces,  of  a  capacity  of  150  tons  of  ore  per  day. 
The  motive-power  for  four  Sturtevant  blowers,  No.  8,  an  8-by-lO  Blake's 
crusher,  and  a  C-inch  pump,  is  furnished  by  a  40  horse-power  engine, 
with  two  boilers,  one  being  always  in  reserve  in  case  of  repairs. 

Furnace  No.  1,  having  five  tuyeres  of  2i  inches  nozzle,  was  built  after 
the  pattern  of  the  Oreana  furnaces,  similar  to  a  north-of-Englaud  slag- 
hearth.  Its  present  dimensions  are  2 J  by  o  feet  in  the  hearth,  and  2  by 
4  feet  at  the  top,  with  a  height  of  12  feet  from  the  center  of  the  tuyeres 
to  the  feed-hole.     Capacity,  21  tons  of  ore  per  day. 

Furnace  No.  2,  with  three  tuyeres  of  o  inches  nozzle,  is  of  the  same 
pattern  and  capacity. 

Furnace  No.  3  is  six-sided,  with  five  tuyeres  of  2i  inches  nozzle,  and 
otherwise  of  the  same  dimensions  as  the  last,  except  as  to  height,  which 
is  10  feet.     Capacity,  23  tons. 

These  three  furnaces  derive  their  blast  from  two  blowers. 

Furnaces  Nos.  4  and  5  are  octagonal,  and  have  ten  tuyeres  each,  four 
on  each  side,  adjoining  the  breast,  and  two  at  the  back.  Each  furnace 
has  a  blower  of  its  own.     Dimensions,  3  by  4^  feet  in  the  hearth,  Oi 
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feet  at  the  top,  10  feet  high.  Capacity,  from  35  to  40  tons  per  clay.  The 
blowers  are  luu  at  a  speed  of  2,100  revolutions  per  minute,  and  yield 
air  of  a  pressure  of  1  inch  mercury.  The  cooling-water  passes  from  the 
tank  through  a  3-inch  supply-pipe,  and  thence  through  ^-inch  pipes,  en- 
tering the  tuyeres  from  below.  The  waste- water  passes  out  at  the  top 
of  the  tuyeres  into  funnels  connected  with  a  3inch  waste-pipe.  The 
latter  leads  to  a  large  collecting-tank  outside  of  the  building,  whence 
the  water,  after  cooling,  is  pumijed  back  into  the  supply- tank.  Owing 
to  the  inadequacy  of  tlie  sup})ly-pipe,  and  the  tempoi-ary  iusufliciency 
of  water,  only  four  furnaces  can  be  run  at  a  time.  As  the  water  is  very 
muddy,  the  cast-iron  tuyeres  are  very  rapidly  destroyed,  on  account  of 
the  accumulation  of  sediment  inside.  It  is  theretore  contemplated  to 
use  only  wrought-iron  tuyeres,  which,  though  costing  nearly  twice  as 
much  as  cast  iron,  last  much  longer. 

The  nozzles,  connected  by  leather  hose,  (wind-bags,)  with  correspond- 
ing reducers  in  the  main  induction-piiie,  are  4  inches  diameter  at  the 
outer  end,  tapering  down  to  2f  inches  towards  the-  mouth.  They  are 
pushed  tightly  into  the  tuj  eres,  to  prevent  the  escape  of  wind.  At  the 
outer  end  or  elbow  a  1^-iuch  projection  is  attached  to  the  central  axis 
of  the  nozzle.  This  contains  the  eye-hole,  which  is  closed  with  a  wo.oden 
plug.  The  latter  is  removed  occasionally,  to  inspect  the  condition  of 
the  tuyere. 

To  illustrate  the  manipulations  at  a  furnace,  I  will  describe  them  from 
the  commencemeut  of  a  campaign,  viz,  from  the  blowing-in. 

The  hearth  and  furnace  having  been  dried  in  the  manner  described 
above,  the  furnace  is  gradually  tilled  up  to  the  throat  with  coal,  care 
being  taken  to  keep  it  blazing.  The  fore-hearth  and  the  apertures  of 
the  tuyeres  are  left  open  during  this  operation,  to  facilitate  the  draught. 
The  lining  up  takes  from  four  to  live  hours  in  a  large  furnace  like  Nos. 
4  and  5.  As  soon  as  the  coal  at  the  throat  has  reached  a  dark-red 
heat,  the  blowing-in  proper  commences.  Previous  to  putting  on  the 
blast,  however,  the  front  is  put  in;  that  is,  the  space  h  uuderthe  bridge 
g  is  closed  up  with  bricks  of  stiff  clay,  rammed  in  tightly,  and  reaching 
a  few  inches  below  the  dam-plate.  Then  the  fore-hearth  is  also  covered 
with  clay,  pounded  down  tightly.  All  the  tuyeres,  except  the  four 
nearest  the  front  are  closed  with  clay  stoppers ;  their  respective  wind- 
bags are  tied  up  with  strings,  to  prevent  the  escape  of  wind.  The 
nozzles  of  the  four  tuyeres  named  are  now  placed  in  position,  and  the 
blast  is  allowed  to  blow  with  full  force  for  three-quarters  of  an  hour,  a 
long  llame  issuing  all  the  time  from  the  pipe  of  the  siphon-tap.  When 
the  latter  is  red-hot,  the  blast  is  shut  off  by  a  cut-off  in  the  main  pipe. 
The  clay  balls  are  now  removed  from  the  closed  tuyeres,  and  all  the 
nozzles  are  put  into  the  tuyeres.  The  blast  is  turned  on  again,  and  the 
charging  commences.  About  three  tons  or  more  of  lead  are  put  into 
the  furnace  through  the  feed-holes,  in  the  proportion  of  two  scoops  (a 
1,2  bushels)  of  coal  to  250  or  300  pounds  of  lead.  This  is  done  to  heat 
the  hearth  properly,  and  prevent  the  accretion  of  slag  or  cinders,  which 
might  seriously  interfere  with  the  good  working  of  the  furnace.  About 
250  bushels  of  coal  are  used  in  all  the  foregoing  proceedings.  After  all 
the  lead  is  melted  down,  the  feeding  of  the  ore  commences.  First,  six 
scoops  (1.2  bushels=lS  lbs.  each)  of  coal,  are  scattered  over  the  furnace, 
three  from  each  feed-hole;  on  the  top  of  this,  but  close  to  the  walls, 
eighteen  shovels  of  fine  ore  (15  lbs.  each)  nine  through  each  feed-hole, 
and  four  shovels  (17  lbs.  each)  of  slag=25  per  cent,  of  the  weight  of  ore. 
This  makes  1  pound  of  coal  to  2.5  pounds  of  ore,  or  3.1  pounds  of  smelt- 
in  c-mixture. 
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Every  charf?e  is  marked  by  moving  a  peg  on  a  tally-board  for  the 
convenience  of  the  snperinteudent. 

As  soon  as  tlie  lead  has  entered  the  pipe  of  the  siphon-tap  below, 
which  may  be  observed  by  the  disappearance  of  the  flame  emanating 
from  it  np  to  tliat  time,  the  basin  is  covered  with  live  coal  and  kept  so 
all  the  time.  Simnltaneously  the  clay  is  removed  from  the  fore-hearth. 
Abont  two  hours  after  the  first  charge,  the  slag,  entering  from  below 
the  breast,  rises  in  the  fore-hearth  to  the  level  of  tbe  slag-spout,  viz, 
3  inches  below  the  top  of  the  dam-plate.  A  cast-iron  pot  of  conical 
shape,  26  inches  deep,  15  inches  upper,  6  inches  lower  diameter,  is  now 
placed  under  the  slag-spout  by  means  of  a  truck,  and  the  exit  of  the 
slag  is  nrged  by  detaching  the  crust  along  the  dam.  For  the  first  half 
hour  tlie  slag  is  somewhat  stiff,  and  only  red-hot,  from  impurities,  and 
from  the  fact  that  the  furnace  has  not  attained  the  proper  temperature; 
but  in  the  course  of  time  it  increases  in  fluidity  and  incandescence. 
The  corners  of  the  fore-hearth  have  to  be  frequently  cleared  from  hard 
accretions,  to  prevent  them  from  growing.  After  the  lapse  of  a  few 
hours  the  blast  is  shut  off  and  the  front  removed  by  means  of  a  sledge 
and  bar,  in  order  to  clear  the  hearth  and  tuyeres  from  adhering  cinders. 
If  there  be  a  hard  crust  on  top  it  has  to  be  broken  up  and  pushed  out 
of  the  heai'th.  During  the  stoppage  the  tuyeres  are  closed  uj)  to  pro- 
tect the  workmen  from  the  escaping  carbonic-oxide  gas,  and  to  economize 
the  heat  in  the  furnace.  No  new  charge  is  introduced  during  this  time. 
As  soon  as  the  hearth  is  clear,  lump-coal  to  the  amount  of  about  two 
bushels  is  thrown  over  the  fore-hearth,  *and  a  new  front  is  made.  The 
latter  has  to  enter  into  the  slag;  if  this  is  not  observed,  the  blast  will 
come  through,  not  otdy  exposing  the  furnacemen  to  lead-fumes,  but  at 
the  same  time  chilling  the  fore-hearth.  The  front  must  be  made  of 
plastic  clay ;  lean  clay  does  not  answer.  After  having  closed  the  front, 
the  nozzles  are  adjusted  and  the  blast  is  turned  on  again.  Hitherto  the 
furnace  has  been  running  with  a  blaze  at  the  top,  indicating  too  high  a 
temperature  in  its  upper  portions,  which  gives  rise  to  great  loss  of  lead 
by  volatilization,  and  also  injures  the  feeder's  health.  If  the  slag  is 
gaining  in  fluidity,  and  the  tuyeres  remain  perfectly  bright,  not  even 
showing  the  least  black  ring,  two  shovels  of  slag  may  be  replaced  by 
two  shovels  of  ore,  but  this  must  be  done  with  the  utmost  caution,  and 
at  intervals  of  from  four  to  six  hours.  At  last  a  iioint  will  be  attained 
when  the  blaze  at  the  top  disappears  and  the  throat  gets  perfectly  dark, 
discharging  only  black  smoke.  The  normal  charge  has  now  been  reached. 
In  twenty -four  hours  ISO  charges  of  smelting-mixture  are  run  through 
with  1,260  bushels  of  coal.  The  normal  charge  for  fine  carbonate-ore  is 
thirty-four  shovels  of  ore  and  two  of  slag,  corresponding  to  46  tons  of 
ore  in  twenty-four  hours ;  for  coarse  ore  it  is  26  shovels  of  ore  and  2  of 
slag,  correspoiidmg  to  35  tons  per  twenty-four  hours.  When  the  fur- 
nace has  been  in  operation  for  a  week,  it  will  even  take  more  than  this 
lor  ai  time,  probably  because  it  has  then  assumed  the  most  favorable 
shape  for  smelting. 

The  furnacemen  have  to  watch  everything  about  the  furnace  very 
attentively  in  order  to  be  always  ready  to  apply  the  proper  remedies. 
The  slag  has  to  run  almost  constantly  while  the  blast  is  on.  As  soon  as 
it  becomes  smeary  and  sticky,  and  emits  a  s}n-ay  of  sparks,  which  rise 
in  parabolic  curves,  the  matte  S[)Out  is  opened  and  the  matte  run  into  a 
cast-iron  pot,  lined  with  clay.  It  is  of  smaller  dimensions  than  the 
slag  pot.  Care  must  be  taken  to  keep  wet  or  even  cold  tools  away  from 
matte  or  metal  to  avoid  explosion.  When  the  matte  ceases,  and  in  its 
stead  slag  begins  to  flow,  the  matte-spout  is  closed  ngain  with  a  clay 
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stopper.  The  matte-spout  is  3  inches  lower  than  tlie  sh^g-spout,  and 
inclined  a  little  towards  the  outside,  while  the  latter  lies  horizontal. 
Thus  it  is  possible  to  keep  slag  and  matte  separate. 

Meai/\vhile  the  siphon-tap  requires  some  attention.  The  pipe  must 
be  kept  clear  from  accretions  by  pressing  a  red-hot  bar  through  it  from 
time  to  time,  because  it  is  very  difficult  to  open  it  again  after  it  is  once 
closed  up.  The  basin  is  kept  nearly  full,  and  the  lead  is  ladled  out  as 
it  accumulates.  The  lead-molds,  which  are  in  bar-shape,  hold  about 
120  pounds  each.  From  every  fifth  bar  a  sample  is  taken  by  means  of 
an  iron  spoon.  The  samples  from  all  the  furnaces  obtained  during  a 
certain  time  (usually  twenty-four  hours)  are  melted  together  to  obtain 
the  average  sample. 

The  tuy<|res  must  be  kept  clear  by  introducing  a  bar  from  time  to 
time  to  detach  obstructions.  If  there  should  be  any  sign  of  darkening, 
the  charge  must  be  decreased  by  two  shovels,  and  the  result  waited  for. 
If  the  charge  be  still  too  heavy,  another  decrease  of  two  shovels  is 
ordered,  until  the  tuyeres  resume  their  normal  condition.  If  they  should 
at  any  time  get  long  black  nozzles,  the  blast  must  be  stopped  and  the 
hearth  cleared  out  immediately.  The  reason  of  this  occurrence  may  be 
an  overcharge,  or  a  preponderance  of  silica  in  the  charge,  i.  e.,  a  faulty 
mixture.  If  under  normal  charges  ore  arrives  raw  before  the  tuyeres 
and  the  blaze  bursts  out  at  the  top,  an  irregular  sinking  of  the  charges 
or  their  detention  on  wall-accretions  is  indicated.  These  have  to  be 
removed.  To  do  this  the  charge  is  allowed  to  descend  half  way  in  the 
shaft  of  the  furnace,  and  only  wbod  is  applied  as  a  fuel.  By  its  blaze 
the  wall-accretions  are  partly  melted  down.  The  balance  is  removed 
with  chisel-pointed  bars,  worked  through  the  feed-hole.  During  this 
operation  the  blast  is,  of  course,  shut  olf.  Then  the  furnace  is  filled  up 
again  with  coal,  and  the  smelting  proceeds  as  usual.  Under  ordinary 
circumstances  the  hearth  is  cleaned  once  in  eight  hours.      , 

If  wall-accretions  have  increased  to  such  an  extent  that  they  cannot 
be  removed  without  the  greatest  difficulty ;  if  the  charges  descend  irreg- 
ularly, in  spite  of  being  decreased  ;  and  if  the  furnace-walls  show 
unmistakable  signs  of  destruction,  it  is  advisable  to  blow  out  the  fur- 
nace. The  charge  is  allowed  to  go  down  to  the  tuyeres,  the  furnace 
emitting  thick  lead-fumes  and  a  blaze.  As  soon  as  the  charge  has 
arrived  at  the  tuyeres,  the  blast  is  shut  off,  and  all  the  loose  masses  are 
drawn  out  of  the  furnace.  Then  the  tap-hole  is  opened  with  a  sharp- 
pointed  bar,  and  the  liquid  contents  of  the  furnace  are  discharged  into 
the  lead-well  or  basin,  which  has  been  previously  heated.  The  con- 
gealed matter  remaining  in  the  furnace,  consisting  of  slag  ore,  etc.,  is 
detached  with  bar  and  sledge.  The  breast  is  only  removed  when  need- 
ing repairs.  After  cooling,  wdiich  usually  takes  thirty-six  hours,  the 
furnace  is  freed  from  wall-accretions,  and  the  injured  places  are  repaired. 
The  hearth  and  boshes  are  relined  with  English  fire-bricks,  and  a  new 
dam  and  bottom  are  tamped  in.  In  the  siphon-tap  only  the  basin  needs 
repairing.  The  inside  of  the  tuyeres  must  be  cleared  from  sediment 
before  they  are  ready  for  service  again.  A  furnace,  if  badly  burned  out, 
can  be  in  running  order  within  a  week's  time. 

Furnace  No.  5  was  lighted  up  for  the  first  time  on  May  31,  1871,  and 
made  three  runs  of  respectively  twenty-six,  forty-five,  and  fifty  days, 
together  one  hundred  and  twenty-one  days,  without  ever  being  repaired. 
It  was  only  blown  out  in  consequence  of  repairs  not  connected  with  the 
furnace. 

In  the  three  small  furnaces  the  i^roportion  of  coal  to  coarse  ore  is  as 
1 :  3.75 ;  to  fine  ore  as  1 :  4.6  by  weight.    The  quantity  of  ore  run  through 


398     MINING    STATISTICS    WEST    OF    THE    ROCKY    MOUNTAINS. 

in  twenty-four  hours  is,  for  coarse  ore,  20  tons,  for  fine,  20  tons,  with 
an  average  consumption  of  33  bushels  of  coal  per  ton  of  ore.  The  four 
furnaces  constantly  in  use  smelted  in  the  foil  of  1871  115  tons  of  ore 
per  day,  yielding  from  14  to  24  tons  of  lead.  They  consumed  on  an 
average  4,000  bushels  of  coal.  The  ore  assayed  on  an  average  $27  in 
silver,  and  $35  in  gold.  The  lead-assays  have  been  discontinued  as 
being  unimportant.  Daily  120  tons  of  ore  were  delivered  by  teams  from 
the  company's  mines. 

The  ore  is  dumped  in  front  of  the  feeding-floor.  The  coarse  pieces 
are  picked  out  and  run  through  the  crusher,  wliile  the  fine  ore  is  wheeled 
directly  to  the  furnaces.  Generally  charges  of  coarse  and  fine  ore  are 
given  alternately^ ;  only  when  the  furnace  is  deraiiged  the  latter  are 
given  in  preference.  t 

The  charcoal  is  piled  up  in  the  open  air  in  a  place  elevated  some  dis- 
tance above  the  roof  of  the  feeding-floor.  Trestle-works  with  car-tracks 
connect  the  latter  with  the  former.  Every  furnace  has  a  compartment 
of  its  own  for  the  coal.  It  is  conveyed  from  the  pile  in  cars  holding  20 
bushels,  and  dumped  into  chutes  leading  to  the  bins.  There  is  always  a 
thirty  days'  supply,  viz,  120,000  bushels,  kept  on  hand.  The  dross  and 
waste  of  the  coal  is  about  10  per  cent. 

The  laboring  time  at  a  furnace  is  divided  into  three  shifts  of  eight 
hours.    The  crew  for  one  shift  consists — 

I.  At  a  large  furnace  (Nos.  4  and  5)  of  1  smelter  at  $4.50  per  day; 
2  helpers  at  $4  x)er  day ;  2  feeders  at  $4  per  day. 

II.  At  a  small  furnace,  of  1  smelter,  1  helper,  1  feeder. 

Two  foremen,  at  $6  per  day,  have  the  immediate  suj)ervision  of  the 
furnace-hands.  They  change  every  twelve  hours.  Two  machinists  at 
$5,  under  the  supervision  of  a  chief  engineer  at  $8,  take  care  of  the 
engine.  Besides,  there  is  a  blacksmith  and  outside  foreman,  and  a 
number  of  roustabouts  adequate  to  the  wants  of  a  large  establishment. 
At  the  head  there  is  a  metallurgist,  who  reports  to  the  general  superin- 
tendent. 

The  products  obtained  in  smelting  are  : 

1.  Silver-lead,  generally  called  base  bullion,  with  from  $250  to  $400  in 
gold  and  silver,  about  one-half  of  .the  value  being  gold.  As  it  is  not 
advantageous  to  treat  it  any  further  on  the  spot,  it  is  shipped  to  Newark, 
New  Jersey.  The  expenses  of  shipping  to  San  Francisco,  thence  by 
sailing-vessel  to  Newark,  and  the  cost  of  parting,  amount  to  $69  gold. 

There  were  produced  at  the  Eureka  Consolidated  Company's  works, 
during  the  time  from  January  1  to  October  1, 1871,  3,000  tons  of  bullion 
from  17,000  tons  of  ore,  at  a  cost  of  about  $39  per  ton  of  ore,  all  told. 

2.  Matte,  or  rather  a  mixture  of  matte  and  speiss,  that  is,  sulphurets 
and  arseniurets  of  iron,  with  90  per  cent,  of  iron  and  from  $12  to  $15  in 
gold  and  silver.  It  is  thrown  over  the  dump  as  worthless  under  the 
present  circumstances.  Its  color  is  yellowish-white,  like  that  of  mar- 
casite,  with  a  blue  tint  at  the  surface ;  its  texture  is  radial ;  specific 
gravity  4.02.  It  is  j)roduced  in  the  proportion  of  2  to  4  bullion.  Some- 
times this  proportion  is  larger. 

3.  Slag.  It  is  a  mixture  of  singulo  with  sub-silicates.     It  shows  onl? 
traces  of  gold  and  silver  by  either  crucible  or  scorification  assay,  ax- 
has  a  specific  gravity  of  3.6.    About  10  or  12  jier  cent,  is  used  o^T 
again,  the  rest  is  thrown  over  the  dump. 

Its  composition  is  shown  by  the  following  analyses: 

I,  (thiu.)        II,  (thick.)  III. 

Si  O3 =  26.12  37.50  30.20 

FeO =52.80  50.70  50.60 
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I,  (thin.) 

PbO =    2.79 

AUO3 =    5.80 

CaO =12.00 


99.51 


II,  (thick.) 

III. 

8.00 

8.70 

3.01 

2.80 

7.10 

0.90  Mg  0 

99.00 

100.51 

I  and  II  are  analyses  made  by  Arents  from  recent  slags  j  III  by  Kiis- 
tel  from  former  ones. 

W((ll-accrefions,\mne\\)a]]y  sulphurets  of  lead  and  arsenic,  with  about 
$10  in  silver  and  traces  of  gold.  These  are  thrown  over  the  dump. 
They  crystallize  in  small  cubes,  and  have  metallic  luster  and  blue  color. 

Eearih-aceretions  and  furnace-scrapings,  semi-fused  slags,  &c.,  are  like- 
wise thrown  away. 

Bust,  assaying  about  the  same  as  tlie  ore,  is  a  mixture  of  coal-dust 
with  the  finest  particles  of  ore.  Its  percentage  is  considerable,  but  can- 
not be  accurately  ascertained  without  attaching  dust-chambers  to  the 
furnaces.  It  would  be  well  for  a  large  company  like  the  Eureka  Con- 
solidated to  do  this. 

The  principal  loss,  however,  is  not  in  the  dust,  but  in  the  matte  and 
in  some  of  the  slag.  The  yield  of  precious  metals  is  93  per  cent,  of  the 
fire-assay  reduced  to  dry  ore. 

The  theory  of  this  smelting-process  is  easily  explained.  Under  the 
influence  of  heat  the  carbonates  first  lose  their  moisture  and  carbonic 
acid.  The  remaining  oxide  of  lead  unites  with  the  silica  present  to 
silicate  of  lead.  The  limestone  also  loses  its  carbonic  acid,  thereby 
becoming  a  base  which  has  a  stronger  affinity  for  silica  than  oxide  of 
lead.  The  oxide  of  iron  is  reduced  to  protoxide  by  means  of  heat  and 
the  reducing  j^ower  of  carbonic  oxide  from  the  fuel.  The  consequence 
is  that  we  obtain  silicate  of  iron  and  lime,  and  oxide  of  lead,  which  yields 
to  the  reducing  action  of  carbonic  oxide,  and  forms  metallic  lead.  If 
there  is  an  excess  of  limestone  or  oxide  of  iron,  a  portion  of  protoxide  of 
iron,  being  a  weaker  base  than  lime,  will  remain  uncombined,  and  then 
will  be  reduced  to  metallic  iron.  Sulphuret  of  lead  in  contact  with 
oxide  of  lead  (according  to  the  formula  2  Pb  O+Pb  S=3  Pb+SOa) 
forms  metallic  lead,  while  sulphurous  acid  is  disengaged.  In  the  presence 
of  oxides  of  iron  a  portion  of  the  latter  is  reduced  to  metallic  iron,  which, 
in  its  turn,  decomposes  with  the  sulphuret  of  lead  to  sulphuret  of  iron 
and  metallic  lead.  These  re-actions  with  sulphur  and  iron  are  less  com- 
plete in  the  presence  of  silver  than  of  lead  alone,  owing  to  the  great 
affinity  between  silver  and  sulphur,  which  causes  more  or  less  silver  to 
remain  in  the  matte  or  iron  sulphuret,  though  the  greater  affinity  of 
lead  for  silver  takes  the  most  of  the  latter  into  the  metallic  lead. 

Arseuiates  of  lead  and  coal,  acting  upon  each  other  in  the  heat,  yield 
arseniuret  of  lead,  arsenious  acid,  carbonic  acid,  and  metallic  lead.  The 
arseniuret  of  lead  is  again  decomposed  by  metallic  iron,  forming  an 
arseniuret  of  iron,  or  speiss  and  metallic  lead. 

The  next  important  works  at  Eureka  are  those  of  the  Eichmond  Com- 
panj-,  lately  passed  into  English  hands,  at  the  southeastern  end  of  the 
town.  They  were  originally  erected  by  Messrs.  Ogden,  Dunne  &  Co.,  for 
the  purpose  of  doing  custom  work.  But  the  scarcity  of  real  lead-ores 
offered  for  sale  induced  these  gentlemen  to  abandon  this  scheme  and 
consolidate  with  the  owners  of  the  Eichmond,  a  very  valuable  mine 
adjoining  those  of  the  Eureka  Consolidated  Company  on  Euby  Hill. 
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The  ores  resemble  in  their  character  those  of  the  latter  company,  being*' 
bog-ores,  intermixed  with  gold  and  silver  bearing  lead-ores.  On  an 
average  they  yield  by  fire-assay  $40  in  gold  and  silver,  and  produce,  when 
mixed  with  about  7  per  cent,  of  quartzose  silver  ore,  (millingore,)  a  bullion 
of  $250  per  ton,  which  is  shipped  to  San  Francisco  for  i^arting,  at  a  cost 
of  $35  per  ton.  At  present  the  company  have  a  circular  furnace  of  the 
Piltz  pattern,  with  seven  2-inch  tuyeres,  mechanical  feeder,  and  siphon- 
tap,  running;  but  there  are  two  more  large  furnaces,  designed  by  Mr. 
Arents,  in  the  course  of  construction,  each  of  which  will  reduce  50  tons 
of  ore  per  day.  In  addition,  there  is  a  German  cupelling-furnace  of  ten 
feet  diameter,  a  softening  or  calcining  furnace,  and  a  bullion-melting 
furnace,  which  are  out  of  use  at  present.  The  steam-engine  is  a  ver- 
tical one,  of  35  horse-power,  with  one  boiler  only.  It  drives  a  Ko.  7 
Sturtevant  blower,  a  Blake's  10  by  12  inch  crusher,  a  Howlaud  crusher, 
and  a  Harrison  burr-stone  mill.  The  Blake's  crusher  is  intended  for 
breaking  up  the  coarsest  lumps  of  ore.  The  Howland  crusher  and  the 
Harrison  mill  are  only  used  for  sampling-purposes  and  grinding  sand- 
stone, clay,  &c.  The  former  reduces  the  material  to  pea-size,  after  which 
it  goes  to  the  mill  to  be  ground  to  a  fine  pulp. 

Tbe  arrangement  for  getting  coal  to  the  smelting-furnace  is  substan- 
tially the  same  as  that  at  the  Eureka  Consolidated  works.  There  is  a 
magnificent  ore-floor,  built  of  stone,  attached  to  the  works,  where  the 
winter  supi)ly  of  ore  is  piled  up.  The  feeding  floor  is  spacious,  and 
contains  a  number  of  bins  to  keep  difl'erent  ores  separate. 

Lately  the  charge  was  as  follows : 

17  large  shovels  of  charcoal    -     -     -     -    =  90  pounds,  about  5  bushels. 

24  shovels  of  Richmond  ore,  nt  15  pounds =  360  pounds. 

2  shovels  of  milling  ore,  at  12  pounds =24  i^ounds. 


384  pounds. 
2  shovels  of  slag,  at  17  pounds =34  pounds. 


418  i)ounds. 


This  is  at  the  rate  of  1  pound  of  coal  to  4.6  pounds  of  smeltiug-mix- 
ture,  or  4.2  pounds  of  ore,  or  26  bushels  of  coal  to  1  ton  of  ore.  There 
are  passed  through  the  furnace  150  charges  in  twenty-four  hours,  equal 
to  a  capacity  of  28.8  tons  of  ore.  The  ore,  smelted  during  the  month  of 
October,  worked  $64  per  ton.  Run,  from  three  to  four  M^eeks.  The 
proportion  of  matte  produced  along  with  the  bullion  is  about  the  same 
as  at  the  Eureka  Consolidated  works.  The  wall-accretions  are  more 
troublesome  than  in  the  former  works,  as  the  mechanical  feeder  prevents 
their  detachment.  The  slag  is  basic,  and  resembles  No.  1,  heretofore 
described. 

The  works  of  the  Phoenix  Company  do  not  present  any  new  feature. 
They  have  a  small  Raschette  furnace,  of  25  tons  capacity,  built  by 
Charles  Liebenau,  running,  and  another  one  in  the  course  of  construc- 
tion.    The  company's  mines  are  in  three  difl'erent  ore-zones,  viz  : 

1.  That  of  the  bog-ores,  (Jackson  mine,  mines  on  Ruby  Hill.) 

2.  That  of  the  dry  or  milling  ores,  (mines  on  Adams  Hill,)  auriferous- 
silver  ores,  with  little  or  no  lead. 

3.  That  of  the  lead-ores,  (Bull whacker  mine.)  The  latter  are  rich  in 
lead,  with  a  moderate  yield  in  silver,  and  no  gold. 

The  ores  of  the  variety  No.  1  are  very  basic  and  require  an  admixture 
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of  quarlzose  uiaterial  for  smelting.    This  is  accomplished  by  adding  the 
ores  of  the  varieties  Nos.  2  and  3. 

The  bullion  yield  is  four  tons  per  day,  assaying  $210  in  silver  and  $40 
in  gold  per  ton.  There  is  no,  or  very  little,  matte  produced,  owing  to 
the  lack  of  sulphurets  in  the  ore.  Wall-accretions  do  not  occur.  The 
furnace  looks  perfectly  clean  after  blowing  out,  but  the  slag  is  of  a 
more  basic  character  than  No.  1  of  the  Eureka  Consolidated  Company's 
works,  hence  the  walls  round  the  tuyeres  are  very  rapidly  destroyed, 
Eun,  21  days. 

Besides  these  establishments  there  are  a  great  many  smaller  ones  in 
Eureka  district,  which  run,  however,  only  at  intervals. 

In  White  Pine  district  the  first  impetus  to  a  perfect  smelting  mania 
was  given,  it  is  reported,  by   Colonel  Charles  S.  Bulkley.    Waiting 
in  vain  for  the  completion  of  the  White  Pine  Smelting- Works,  at  a  fixed 
date,  he  started  himself  to  manufacture  a  lot  of  lead,  necessary  for  calk- 
ing the  pipes  of  the  White  Pine  water-works.     For  this  purpose  he 
built  a  little  brick  furnace  with  a  grate  inside,  in  the  town  of  Hamilton, 
the  apparatus  being  about  as  high  as  a  German  elbow-furnace.    Then 
he  purchased  several  tons  of  good  gray  carbonates  from  the  Miser's 
.  Bream  mine,  from  which  he  reduced  the  lead  by  throwing  it  into  the 
furnace,  alternating  with  dry  billet-wood.     The  lead  ran  into   a   bowl 
in  front  of  the  furnace.     The  simplicity  of  these  operations,  and  the 
bright  shine  of  the  lead-bars  produced,  w^hich,  by  the  way,  assayed  $36 
in  silver  per  ton,  gave  rise  to  the  erection  of  an  almost  unlimited  num- 
ber of  furnaces.     "  Every  miner  his  own  smelter,"  was  the  word.    Mexi- 
cans erected  atmospheric  or  draught  furnaces,  which,  on   account  of 
their  small  cost,  were  soon  copied  by  the  miners,  and  Welshmen  built 
the  more  expensive  blast-furnaces.    But  a  collapse  was  soon  to  come. 
The  small  capacity  of  these  furnaces,  and  the  low  grade  of  the  lead  pro- 
duced, were  out  of  proportion  to  the  general  costliness  of  the  neces- 
saries of  life.  Other  difiiculties  were  associated  with  these  circumstances, 
and  rendered  smelting  impossible  for  people  of  small  means.     The  com- 
pletion of  the  Pacific  Eailroad  encouraged  other  parties  t®  engage  in 
smelting.    The  first  one  was  a  San  Francisco  corporation,  (the  White 
Pine  Smelting  Company,)  who,  in  June,  18G9,  built  works  at  an  expense 
of  $36,000,  with  a  view  of  depending  entirely  upon  custom-work.    As 
the  business  was  considered  to  be  very  j)rofitable,  the  Alsop  Company 
and  private  individuals  offered  competition,  and  this  was  the  beginning 
of  the  end.     One  party  was  overbidding  the  other  in  the  purchase  of 
ores,  to   drive  their  opponents  out ;   finally  they  had  exhausted  their 
resources  and  ceased  work.     Just  at  this  time  another  capitalist  stepped 
in,  expending  large  sums  of  money  for  new  works.    Before  fairly  getting 
to  work  he  had  to  stop,  however,  because  the  prices  for  ores,  coupled 
with  the  difiiculties  of  smelting  them,  seriously  impaired  a  financial 
success. 
.    The  smelting  ores  of  White  Pine  may  be  classified  as  follows  : 

1.  Lead-ores  proper,  principally  cerussite  with  occasional  nodules  of 
galena  and  red  copper-ore,  (Cuj  O,)  carrying  from  $5  to  $35  silver  per 
ton.  The  purer  carbonates  form  solid  masses,  and  have  a  peculiar  gray 
color  ',  therefore  they  are  called  "  gray  carbonates."  The  majority  of  the 
carbonate-ores,  however,  are  mixed  with  the  oxides  of  iron  and  manga- 
nese, which  give  them  a  black  or  brown  appearance.  They  are  pulveru- 
lent, and  yield  readily  to  the  pick.  Both  varieties  fill  cavities  in  the 
Devonian  limestone,  and  are  confined  to  a  particular  branch  of  the 
White  Pine  Mountains,  called  the  base-metal  range,  (Miser's  Dream, 
Mollie  Star,  Jennie  A.,  and  other  mines.) 
H.  Ex.  211 26 
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2.  Copper-lead  ores. — They  are,  according  to  their  chemical  composi- 
tion, a  mixture  of  arseniates  of  copper  and  lead,  with  the  carbonates  of 
copper  and  pockets  of  galena,  and  assay  on  an  average  $00  per  ton. 
They  form  either  large  pockets  in  the  limestone  or  impregnate  the  same. 
For  this  reason  they  are  not  as  easily  mined  as  the  real  lead-ores.  There 
seems  to  be  an  abundance  of  them  on  the  western  slope  of  Treasure  Hill, 
(Elko,  Erie,  Eussian,  and  Imperial  mines.) 

As  may  be  inferred  from  their  occurrence,  these  ores  are  of  a  very 
basic  character;  the  former  class  being  very  ferruginous,  the  latter  cal- 
careous. To  flux  them,  clay,  clay-slate,  and  a  very  siliceous  sand  from 
the  vicinity  of  Shermantown  were  used  in  default  of  quartz,  which  could 
only  be  procured  with  greatest  difficulty.  Besides,  most  of  the  works 
had.  no  means  to  crush  it.  Purelj^  quartzose  ores  only  occur  on  the 
White  Pine  Mountain  proper ;  but  the  cost  of  transportation  and  the 
high  prices  compelled  smelters  to  desist  from  getting  them.  Occasion- 
ally small  lots  of  quartzose  silver-ore  from  outside  districts,  or  quartzose 
tailings,  could  be  bought,  but  not  enough  to  avoid  those  incessant 
troubles  and  vexations  arising  from  a  want  of  fluxes.  Iron  sows  were 
a  daily  occurrence.  Another  source  of  trouble  was  the  lining.  The  in- 
sufficient quantity  of  quartz  added  to  the  ore  caused  the  latter  to  corrode 
the  lining  in  order  to  saturate  itself  with  silicic  acid.  English  fire-brick, 
pancake  sandstone,  in  fact  every  kind  of  lining,  would  be  destroyed  in 
the  course  of  a  few  days.  The  commonest  lining  was  a  sun-dried  com- 
position brick,  made  at  great  expense,  of  kaolin  and  common  clay. 
But,  owing  to  its  not  inconsiderable  shrinkage,  it  would  soon  present  to 
the  slag  points  of  attack,  which  kept  the  mason  busy  repairing.  ISTot- 
withstanding  these  difficulties,  runs  were  made  at  the  White  Pine 
Smelting-Works  and  the  Alsop  furnace  of  four  and  six  weeks. 

The  most  ridiculous  feature  in  smelting  at  White  Pine  was  the  prac- 
tice of  some  smelters  to  roast  or  burn  calcareous  ores  of  class  2  in  a  sort 
of  lime-kiln  to  get  rid  of  the  sulphur.  Instead  of  smelting  these  galenif- 
erous  copper-ores  in  their  raw  state,  perhaps  with  an  addition  of  galena 
in  admixture  with  carbonate-ores,  with  a  view  to  produce  a  tolerably 
pure  lead  and  copper  matte,  those  ores  were  subjected  to  the  above  op- 
eration, and  a  mixture  of  lead  and  a  semi-sulphuret  of  copper  was  ob- 
tained, which  was  not  salable  in  San  Francisco,  and  in  the  East  only 
at  a  great  loss. 

The  carbonate-ores  ought  to  be  agglomerated  in  a  reverberatory  fur- 
nace with  siliceous  ores,  and  then,  to  enrich  the  bullion,  passed  through 
the  blast-furnace  with  raw  copper-lead  ores  and  galenas.  The  result 
would  be  silver-lead  of  a  good  grade  and  argentiferous  copper-matte.  The 
latter  could  be  roasted  and  smelted  for  concentrated  matte  or  black  cop- 
per. To  insure  financial  success,  however,  a  company  ought  to  have 
works  of  a  large  capacity  in  a  central  location,  and  own  mines  of  their 
own.  Custom-ore  cannot  be  relied  ujion,  as  it  takes  capital  to  develop 
mines  so  that  they  can  keep  a  large  establishment  supplied.  This  most 
of  the  miners  do  not  possess.  The  furnace  at  the  White  Pine  Smelting- 
Works  had  a  capacity  of  15  tons  per  day,  and  consumed  from  26  to  30 
bushels  of  coal  per  ton  of  ore.  The  latter  required  an  addition  of  from 
15  to  20  per  cent,  of  quartz.  If  quartz-tailings  were  used,  they  had  to 
be  mixed  with  clay,  and  formed  into  bricks.  Eaw  tailings  being  very 
light,  and  in  a  fine  state  of  pulverization,  are  either  carried  out  of  the 
chimney  by  the  blast,  or  roll  through  the  charge  into  the  hearth  with- 
out entering  into  combination  Avith  the  ore.  The  bullion  produced  from 
the  carbonate-ores  alone  yielded  from  18  to  30  ounces  of  silver  per  ton; 
from  mixed  ores,  (carbonates,  copper-lead  ores,  and  dry  ores,)  130  ounces 
and  upward. 
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There  are  many  other  promising  smelting  districts  iu  the  State  of  Ne- 
vada, but  the  smelting  operations  carried  on  there  do  not  differ  materi- 
ally from  those  already  described. 

Most  of  the  lead-ores  of  Utah  differ  in  this  particnlar  from  those  of 
Nevada,  that  the  prevailing  gangue  is  quartz.  Calcareous  ores  are, 
however,  also  found  in  considerable  quantities  iu  East  Caiion,  Little  and 
Big  Cottonwood  CaSons.  Bingham  Canon  offers  the  most  striking  in- 
stance of  the  occurrence  of  quartzose  ores.  They  lie  in  a  disintegrated 
quartzite,  which  intersects  a  stratified  limestone,  probably  pertaining 
to  the  Devonian  age.  The  great  bulk  of  them  are  the  carbonates  and 
sulpho-carbonates  of  lead,  carrying  from  15  to  30  grains  of  silver,  with 
streaks  of  galena  varying  in  silver  contents.  A  large  portion  of  the 
ores  show  traces  of  gold.  Of  accessory  minerals,  small  quantities  of 
sulphurets  of  iron,  oxide  of  iron,  and  clay-ironstone  may  be  named. 

There  are  at  present  two  smeltijig  establishments  in  Bingham  Canon, 
that  of  Messrs.  Bristol  &  Daggett,  and  that  of  the  Utah  Silver  Mining 
and  Smelting  Company,  limited,  both  of  which  work  ores  from  their 
mines,  and  also  do  custom-work.  The  former  is  very  conveniently  lo- 
cated at  a  hill-side  below  the  min^,  belonging  to  the  same  parties,  the 
Winnamuck,  from  which  the  ore  is  chuted  down  on  a  planked  ore-floor, 
forming  i^art  of  the  housed  feeding-floor.  The  different  classes  of  ore 
delivered  to  the  works  are  thrown  through  a  screen  ;  the  coarser  pieces 
are  run  through  a  Brodie  crusher  and  reduced  to  walnut-size.  Previous 
to  smelting  the  ores  are  mixed  by  weight,  so  as  to  produce  a  bullion  of 
a  certain  standard. 

The  company's  furnace  is  a  circular  one  of  the  Piltz  j)attern,  with 
eight  tuyeres  of  2-inch  nozzle.  It  is  14  feet  high  from  tuyeres  to  throat, 
3^  feet  diameter  in  the  level  of  the  tuyeres,  and  5  feet  at  the  top.  The 
hearth  forms  a  hexagon  on  the  outside,  and  is  inclosed  by  six  cast-iron 
plates  1^  inches  in  thickness.  The  two  nearest  the  dam-plate  are  provided 
with  slots  for  tap-holes.  The  upper  part  of  the  furnace,  made  of  brick- 
work, rests  on  a  cast-iron  flange,  which  is  borne  by  four  hollow  cast-iron 
pillars.  The  part  below  the  flange  is  of  Utah  sandstone,  13  inches  thick, 
lined  inside  with  4  inches  of  Pennsylvania  fire-brick.  The  motive-power 
comes  from  a  10-inch  cylinder  stationary  steam-engine,  with  26  horse- 
power locomotive  boiler.  It  drives  a  Brodie  crusher  and  a  No.  4  Hoot's 
blower.  The  effiux-pipe  of  the  latter  is  provided  with  a  safety-valve  and 
a  wind-gauge,  by  which  the  pressure  of  the  blast  is  measured  in  inches 
mercury. 

An  open  bulk-head  adjoining  the  ore-floor  holds  about  30,000  bushels 
of  charcoal. 

The  manipulations  at  this  furnace  do  not  differ  much  from  those  any- 
where else,  only  in  lighting  up  the  proceedings  are  a  little  different. 
After  the  hearth  is  heated  up  sufficiently,  a  suitable  quantity  of  lead  is 
introduced  through  the  front ;  then  the  furnace  is  tilled  up  with  coal 
iu  the  usual  manner.  As  soon  as  the  coal  has  reached  to  within  5 
feet  below  the  throat,  slag  is  charged  in  i:)ortions  of  one  pound  of  the 
latter  to  one  pound  of  charcoal.  When  the  charge  is  in  the  level  of  the 
throat,  the  blast  is  turned  on.  About  1,000  pounds  of  good,  fusible  slag, 
picked  out  for  that  purpose,  are  led  before  commencing  with  light 
charges  of  ore. 

In  the  past  summer  the  ores  coming  to  the  works  for  treatment  were: 

1.  Carbonates  of  lead  from  the  Spanish  mine,  with  from  28  to  30  per 
cent,  of  quartz,  55  to  60  per  cent,  of  lead,  and  $22  silver  per  ton. 

2.  Carbonate  ores  from  the  Winnamuck  mine,  with  30  per  cent,  of 
quartz,  35  per  cent,  lead,  and  about  $80  silver  and  gold. 
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3.  Ferruginous  dry  ore  from  Winuamuck  mine,  with  38  per  cent,  silica 
and  alumina,  27  per  cent,  metallic  iron,  and  $05  silver  and  gold. 

4.  Same  ore,  with  45  per  cent,  silica  and  alumina,  23  per  cent,  metallic 
iron,  and  $80  silver  and  gold. 

Ore  No.  1  was  tbe  principal  one  smelted ;  occasionally  No.  2,  which  is 
of  the  same  character,  and  No.  3,  were  added ;  No.  4  was  reserved  for 
assorting.  The  furnace  worked  well,  and  without  the  least  difficulty, 
when  the  ore  was  mixed  with  40  per  cent,  of  a  tolerably  pure  hematite 
from  Lehi,  20  per  cent,  of  limestone,  and  30  per  cent,  of  slag. 

The  slag  produced  was  stiff,  and  resembled  a  bi-silicate.  A  decrease 
in  the  percentage  of  slag  added  to  the  smelting-mixture  was  always 
accompanied  by  evil  consequences.  The  resulting  slag  in  that  case  was 
dry,  short,  and  would  soon  stop  running.  A  diminution  of  the  iron-ore 
and  increase  of  the  limestone  also  worked  unfavorably,  and  the  more  so 
the  less  oxide  of  iron  was  in  the  smelting-mixture.  Pure  silicates  of  lime 
cannot  be  perfectly  liquefied  by  the  temperature  i^revailing  in  a  lead- 
furnace. 

The  tapping  is  done  at  these  works  in  the  old  manner,  by  piercing  the 
tap-hole  with  a  bar  as  soon  as  the  lead  has  risen  to  the  slag-spout.  The 
tap-hole  is  just  high  enough  above  the  bottom  of  the  hearth  to  leave  a 
suitable  quantity  in  the  latter.  After  tapping,  the  hearth  is  cleared  from 
cinders  and  other  accretions. 

The  production  of  matte  is  not  noteworthy. 

The  normal  charge  was:  5  scoops  of  charcoal,  at  1.1  bushels  or  18 
pounds  =  90  pounds ;  15  shovels  of  lead-ore,  at  15  pounds  =  225  pounds ; 
G  shovels  of  ironstone,  at  13  pounds  =  78  pounds ;  (partially  Winnamuck 
ore  No.  3;)  4  shovels  o^  limestone,  at  13  pounds  =  52  pounds;  3  shovels 
of  slag,  at  10.5  pounds  =  31.5  pounds — total  smelting  mixture,  380.5 
pounds. 

The  proportion  of  coal  to  smelting-mixture  is  as  1  pound  to  4.3  pounds, 
and  to  ore  as  1  pound  to  2,5  pounds  -,  1  ton  of  ore  to  48.8  bushels  of  coal. 

In  twenty-four  hours,  under  a  pressure  of  from  l^to2  inches  mercury, 
140  charges  were  run  through  the  furnace,  corresponding  to  27  tons 
of  smelting-mixture,  or  15f  tons  of  ore,  from  which  resulted  7  tons  of 
lead,  carrying  between  $00  and  $80  of  silver  per  ton. 

The  lead  is  shipped  to  Chicago  for  parting. 

The  number  of  hands  required  was:  3  smelters,  at  $5  per  day;  6 
helpers,  at  $3  per  day;  3  feeders,  at  $3  per  day  ;  2  engineers,  at  $4  and 
$3  per  day ;  1  blacksmith,  at  $3  per  day;  1  coal-receiver,  at  $2  per  day; 
4  roustabouts,  at  $2.50  per  day. 

Three  helpers  might  be  saved  by  providing  the  fnrnace  with  an  auto- 
matic tap. 

The  ores  of  the  Utah  Silver  Mining  and  Smelting  Company,  limited, 
are  of  the  same  character  as  those  of  the  Spanish  mine,  viz,  very  poor 
and  siliceous.  At  the  time  I  Aisited  these  works  nine  classes  were 
made,  for  what  purpose  I  did  not  learn. 

The  charge  was  as  follows :  2  baskets  of  coal,  at  2^  bushels  =  90 
pounds;  0  shovels  of  ore,  (chiefly  leadhillite)  =  90  pounds;  2  shovels  of 
iron-ore  =  20  pounds;  2  shovels  of  limestone  =  20  pounds;  2  large 
shovels  of  slag,  about  =  30  pounds — total  smelting  mixture,  172  pounds. 

This  is  at  the  rate  of  111  bushels  of  coal  to  1  ton  of  ore,  or  58.1  bushels 
to  1  ton  of  smelting-mixture.  This  proportion  is  exorbitant;  but  it 
was  all  that  could  be  done  under  the  circumstances,  the  ore  being  poor 
in  lead,  and  the  iron-ore,  though  scrupulously  assorted,  ver^^  siliceous. 
Assuming  that  140  charges  passed  the  furnace  within  twenty-four  hours, 
its  capacity  would  be  0  tons  COO  pounds  of  ore,  from  which  2  tons  200 
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poimds  of  lead  resulted.  Under  a  higher  pressure  of  the  blast  like  that 
at  the  Winnamuck  furnace,  the  capacity  of  the  latter  would  probably  be 
attained. 

The  furnace  then  running  was  a  six-sided  one,  with  five  tuyeres  of  2J- 
inch  muzzle,  and  mechanical  feeder.  It  Avas  supplied  with  blast  by  a  No. 
8  Sturtevaut  blower.  But  there  wasalarg-er  one  in  the  course  of  con- 
struction, an  exact  copy  of  Ko.  5,  at  the  Eureka  Cousolidated  Com- 
pany's works. 

Buel  &  Bateman's  works,  at  the  mouth  of  the  Little  Cottonwood 
Canon,  consist  of  two  circular  Piltz  furnaces  of  the  same  size  as  the  one 
of  the  Utah  Silver  Mining  and  Smelting  Company,  limited.  They  have 
been  running  extremely  irregularly  during  the  summer,  and,  as  near  as 
I  have  been  able  to  ascertain  from  the  best  authority,  at  a  decided  loss. 
The  manipulation  of  the  furnace  does  not  differ  materially  from  that  of 
similar  furnaces  elsewhere.  The  ores  smelted  are  those  from  Little  Cot- 
tonwood Caiion,  which  are,  with  the  exception  of  those  from  the  Emma 
mine,  decidedly  basic. 

Very  good  smelting- works  have  lately  been  built  in  American  Fork,  to 
smelt  the  ores  from  the  Miller  mine.  But  at  present  I  know  only  that 
they  are  Piltz  furnaces,  with  automatic  tap.  The  ore  smelted  here  is 
decidedly  basic.  In  my  next  report  I  hope  to  be  enabled  to  describe 
these  works  and  the  smelting  operations  carried  on  there. 

There  are  a  great  number,  probably  over  twenty,  other  smelting- 
works  in  Utah  5  but  none  of  these  have  so  far  run  regularly  or  witli 
profit. 

In  Montana,  only  two  smelting- works  are  in  operation  now,  and  both 
these  are  located  in  Argenta,  Beaver  Head  County.  A  third  establish- 
ment, a  copy  of  the  Argenta  works,  is  building  in  Helena. 

The  smelting-works  of  Argenta,  and  especially  those  of  S.  H.  Bohm 
&  Co.,  are  managed  as  well  as  can  be  expected  in  that  locality.  Bohm 
&  Co.  have  had  their  two  blast-furnaces  and  one  cupelling-hearth  in 
blast  since  May,  and  Mr.  Stapleton's  works  have  also  been  in  operation 
pretty  regularly.  A  third  works,  the  old  ones  of  the  Saint  Louis  Com- 
pany, are  idle,  and  have  been  so  for  several  years. 

All  three  are  located  a  short  distance  above  the  town  of  Argenta, 
on  the  south  bank  of  the  Eattlesnake  Creek.  The  Saint  Louis 
Company's  works  were  built  first,  at  a  time  when  labor  and  all 
the  materials  for  building  were  at  the  highest  price.  A  natural 
tendency  to  save  in  the  cost  of  materials  is  therefore  everywhere 
visible,  and  it  is  undoubtedly  owing  to  this  that  the  external  appear- 
ance of  the  furnaces  and  buildings  is  ungainly,  rough,  and  clumsy 
in  the  extreme.  The  works  might,  however,  have  answered  the  pur- 
pose very  well,  if  the  inner  shape  and  dimensions  of  the  blast-furnace 
had  been  suitable.  But  neither  the  wide  hearth  nor  its  trapezoidal  sec- 
tion could  give  good  results  with  ores  as  quartzose  as  those  of  Argenta. 
And,  furthermore,  it  appears  from  the  burnt  appearance  of  the  inside 
of  the  furnace,  from  bottom  to  top,  that  the  ore  must  have  been  charged 
into  the  furnace  in  large  pieces,  and  the  smelting  conducted  with  the 
flame  blazing  out  of  the  top,  two  very  serious  mistakes  which  ought 
never  to  have  happened.  The  slag,  too,  on  the  dump,  shows  at  once 
that  smelting  in  reality  was  unsuccessful,  whatever  large  amounts  of  sil- 
ver may  have  been  taken  from  the  furnace  during  the  short  time  of  its 
running.  A  part  of  the  slug  contains  very  much  lead,  (and  undoubt- 
edly silver,)  while  another  part  is  not  smelted  at  all,  but  was  probably 
pulled  out  of  the  hearth  with  instruments.  The  German  cupelling-fur- 
nace,  on  the  contrary,  is  a  very  good  and  substantial  structure,  and 
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must  have  clone  its  work  well.  The  establishment  is  not  now  in  shape 
to  be  started  up  again  with  little  cost,  many  important  parts  being  en- 
tirely missing,  and  the  whole  having  suffered  much  from  exposure. 

S.  H.  Bohm  &  Go's  works,  the  old  "  Elsler  furnace,"  are  the  next 
above  the  foregoing.  They  consisted,  up  to  August  of  this  year,  of  two 
stack-furnaces  and  a  German  cupelling-furuace,  the  blast  being  supplied 
by  a  Eoot  blower,  driven  by  a  magnificent  water-wheel  of  12  feet  di- 
ameter and  4J  feet  breast.  The  latter  supplies  also  the  power  for  a 
Dodge  crusher.  Since  August,  a  third  blast-furnace  and  another  cup- 
pelling-furnace  have  been  added  to  the  works.  The  blast-furnaces  are 
the  high  furnaces,  with  rectangular  section  and  the  same  area  at  the 
hearth  and  throat  as  first  introduced  into  this  country  for  copper-smelt- 
ing, at  Ducktown,  Tennessee.  The  inside  height  above  the  tuyeres  is 
20  feet,  the  section  24:  by  24  inches.  The  furnaces  are  necessarily  so 
narrow  and  high  because  the  ores  are  extremely  quartzose.  The  lining 
is  a  quartzose  granite  from  the  neighborhood,  which  stands  the  heat 
about  three  weeks.  There  are  two  common  tuyeres  in  the  back  of  each 
furnace,  which  lie  horizontally  about  10  inches  above  the  upper  end  of 
the  dam-plate,  and  have  a  diameter  of  about  If  inches  at  the  mouth. 
The  smelting  is  conducted  with  "  noses,"  that  is,  the  melted  charge  is 
allowed  to  cool  locally  around  the  interior  openings  of  the  tuyeres,  so 
as  to  form  a  nozzle  or  "  nose,"  protecting  the  tuyere  against  heat  and 
chemical  action,  and  at  the  same  time  conveying  the  blast  well  into  the 
interior  of  the  furnace.  The  hearth  is  filled  with  heavy  stilbbe,  or 
brasque  made  of  charcoal-dust  and  burnt  yellow  clay,  no  white  clay  being 
at  hand  in  the  neighborhood.  This  material  is  reported  by  the  owners 
to  stand  very  well. 

A  pressure  of  about  1  inch  quicksilver  is  intended  to  be  maintained 
in  the  blast.  The  charges  vary,  of  course,  considerably,  as  very  dif- 
ferent ores  are  constantly  delivered  from  the  mines,  but  it  is  intended, 
and  the  dump  shows  that  the  object  is  generally  reached,  to  produce  a 
slag  ranking  between  a  singulo  and  a  bi-silicate.  Eather  large  amounts 
of  iron-ore  and  limestone,  both  from  the  vicinity,  are  used  for  fluxing 
the  great  excess  of  quartzose  gangue  in  the  ores ;  and  only  from  2  to  2^ 
tons  of  bullion  are  produced  from  each  furnace  per  day.  The  charges 
contain  from  $80  to  $150  silver  per  ton,  and  the  base  bullion  produced 
assays  from  $250  to  $500.  Specific  statistics  in  this  connection  are 
wanting  at  present,  as  the  owners  have  not  yet  fulfilled  their  promise  of 
sending  them. 

The  cupelling-furnaces  are  exact  copies  of  those  used  in  the  German 
lead  and  silver  works.  For  the  hearth,  a  very  good  marl  is  employed, 
which  is  found  in  the  limestone  a  short  distance  from  Argeuta. 

Stapletop's  works,  a  little  higher  up  the  creek,  consist  of  two  shaft- 
furnaces  and  one  cupelling-furnace,  all  constructed  on  the  same  plan  as 
those  just  described.  These  works  do  not  run  quite  as  regularly  as 
Bohm's,  principally  because  the  ore-supply  is  precarious. 

Such  a  cause  has,  so  far,  not  affected  Bohm's  works ;  undoubtedly  on 
account  of  the  superior  activity  of  the  managers  in  securing  ores  from 
all  quarters  in  advance,  and  the  larger  working  capital  at  their  dis- 
posal. The  prices  paid  by  both  works  for  ore  to  miners  are  exceedingly 
moderate,  and  leave  a  large  margin  for  profit,  although  the  cost  for 
smelting  must  necessarily  be  very  high.  Charcoal,  for  instance,  costs 
from  18  to  20  cents  per  bushel,  and  labor  from  $1  to  $6  per  day,  every- 
thing else  being  correspondingly  high.  The  loss  of  silver  in  smelting  is 
claimed  by  Mr.  Bohm  to  be  only  from  8  to  10  per  cent,  of  the  assay 
value,  though  there  are  no  arrangements  connected  with  the  furnaces 
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to  condense  the  dust.    This  is  quite  possible,  as  no  ores  contaiuing  much 
antimony,  arsenic,  or  zinc  appear  to  come  to  the  works. 

The  litharge  produced  in  the  cupelling-furnaces  is,  for  the  greater 
part,  not  utilized  at  all  at  present,  small  quantities  only  being  occasion- 
ally required  for  addition  to  the  charges  of  the  blast-furnaces.  The 
bulk  of  it  lies  in  the  furnace-yard,  awaiting  the  time  when  it  can  be 
profitably  reduced  and  shipped. 

Much  of  the  lead-ores  being  carbonates,  and  such  of  the  galena-ores 
as  contain  a  sufficiency  of  iron  pyrites  to  be  fit  for  open  heap-roasting, 
being  subjected  to  that  process  before  smelting,  there  is  only  an  incon- 
siderable quantity  of  matte  produced,  which,  being  at  the  same  time 
I)oor  in  copper,  is  added  to  the  charge  without  a  preparatory  roasting. 
It  would,  however,  be  a  better  plan  to  save  the  matte,  until  there  is 
enough  on  hand  to  make  a  roast-heap ;  as  in  that  case  quite  an  amount 
of-  iron-ore  which  must  now  be  i)urchased  at  the  works  as  flux  might 
be  saved,  and  the  silver  and  lead  would  be  extracted  at  once.  By  the 
present  method,  the  greater  part  of  the  matte  passes  the  furnace  many 
times  almost  unaltered. 

The  smelting-works  in  Argenta  will  undoubtedly  do  well,  if  conducted 
as  at  present,  as  long  as  there  is  no  competition,  either  from  large 
amalgamating- works  or  from  smelting-works  using  the  copper-ores  of 
Montana  for  the  extraction  of  silver  and  gold.  But  it  seems  to  me  that 
with  either  of  these  they  would  be  unable  to  compete. 

The  reasons  for  this  statement  may  be  found  in  the  chapter  on  Mon- 
tana, where  they  are  fully  explained.   • 

On  the  whole,  very  few  of  the  smelting-works  in  Nevada,  Utah,  and 
Montana  have  been  financially  successful,  and  this  in  spite  of  the  rich 
ores  they  usually  treat.  There  are  two  principal  reasons  for  this.  The 
one  is  the  unprepared  state  in  which  the  ores  are  delivered  at  the 
smelting-works,  the  other  the  fact  that  but  few  works  can  be  found 
which  are  managed  by  metallurgists  who  really  are  what  they  claim 
to  be. 

In  many  of  the  western  mining  districts,  notably  in  those  of  Utah  and 
Montana,  there  is  an  abundance  of  water,  which  invites  a  removal  of  the 
greater  part  of  the  gangue  of  the  ores  by  the  cheap  and  effective 
means  of  dressing.  Yet  this  has  never  been  done,  though  it  is  so 
evident  that  an  enormous  saving  in  fuel  and  fluxes  might  be  effected 
by  the  removal  of  the  gangue  before  smelting.  It  is  rarely  the  case 
that  in  the  western  lead-ores  the  true  silver-ores  are  found,  which  would 
occasion  much  loss  in  dressing;  the  silver  is,  on  the  contrary,  in  nearly 
all  cases,  closely  allied  with  the  carbonates  and  galena ;  and  in  dressing- 
such  ores  very  little  loss  need  be  feared. 

In  regard  to  the  other  reason,  I  am  sorry  to  see  that  mine-owners 
"will  not  comprehend  that  metallurgy  is  a  business  which  requires  long- 
study  and  practice,  and  which  cannot  be  successfully  conducted  by 
those  who  know  neither  the  theoretical  ground  on  which  it  is  founded 
nor  the  practical  details.  A  noteworthy  exception  in  regard  to  the 
last  point  are  the  works  of  the  Eureka  Consolidated  and  those  of  Bohm 
&  Co.  in  Montana.  These  works  are  really  successful,  and  might  be 
more  so  if  a  mistaken  economy  did  not  prevent  a  still  further  perfec- 
tion. 

The  Kast  furnace. — This  furnace,  which  has  given  great  satisfaction 
at  the  works  of  Clausthal,  Prussia,  is  essentially  a  small  circular  Piltz 
furnace,  in  which  the  tuyeres  are  somewhat  difl'erently  distributed. 
Believing  that  it  would  be  specially  useful  to  works  of  small  capacity,  of 
which  there  are  likely  to  be  many  in  our  scattered  mining  districts, 
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I  have  procured  for  the  information  of  American  metalhirgists  de- 
scriptions and  drawings  of  the  furnace  and  detailed  statements  of  its 
working.  In  respect  of  economy  it  surpasses  all  furnaces  with  which 
I  am  acquainted.  The  extraordinarily  favorable  results  shown  by  the 
following  statements  are  partly  due  to  the  favorable  circumstances  at 
Olausthal,  particularly  in  the  facility  with  which  suitable  mixtures  of 
ctift'erent  ores  for  smelting  can  be  obtained,  and  the  excellent  fluxes 
(copper-slags  from  the  Lower  Hartz,  and  matte-slags  and  roasted  mattes 
irom  the  works  themselves)  which  are  available  to  the  smelter.  Since, 
however,  the  Easchette  furnace,  under  the  same  conditions  at  the  same 
place,  loses  more  lead  than  the  Kast,  and  has  a  shorter  and  more 
Troublesome  campaign,  it  is  evident  that  the  Kast  possesses  an  in- 
trinsic superiority. 

The  particulars  of  construction  are  best  seen  in  the  accompanying 
drawings.  I  have  only  to  add,  in  explanation,  that  the  previous  exist- 
ence of  the  large  concentration-chambers  at  the  Clausthal  works  com- 
pelled the  choice  of  a  certain  size,  which  could  not  be  increased.  By  the 
working  results  of  the  furnace  it  has  been  proved  that  these  cham- 
bers are  not  absolutely  necessary,  the  amount  of  dust  caught  in  them 
being  exceedingly  small. 

For  the  construction  of  a  furnace  with  four  tuyeres  and  two  condensa- 
tion-chambers, as  given  in  the  drawings,  the  following  materials  are 
used  in  Clausthal : 

98  cubic  feet  of  sandstone  for  a  sole-stone. 
763  cubic  feet  of  dressed-saiidstone  blocks  for  the  outer  walls  and 
pillars. 
23,  000  pieces  of  common  brick. 
200  pieces  of  chamotte  brick. 
845  cubic  feet  of  rubble-stones  for  foundation. 
216  hectoliters*  of  a  mixture  of  common  lime  and  plaster. 

36  hectoliters  of  "leather-lime,"  {leder-Jcalk.) 

32  hectoliters  of  clay. 

20  cubic  feet  of  fire-proof  sand. 

The  following  materials  are  of  cast  iron  : 

8  plates  above  the  entrance  to  the  side-tuyeres,  at  5J  cwt. 
1  plate  above  the  entrance  to  the  back-tuyeres,  at  6|  cwt. 
1  plate  above  the  entrance  to  the  charging-door,  at  7  cwt. 

3  plates  around  the  fore-hearth,  weighing  8^  cwt. 

4  water-tuyeres,  weighing  4f  cwt. 

The  conducting-pipes  for  the  blast  and  wind  stacks  weigh  about  36  cwt. 

Besides  the  above,  iron  rods  and  rails,  or  other  heavy  bar-iron,  are 
required  to  bind  the  furnace  and  condensation-chambers.  The  plans 
followed  for  this  x>urpose  are  various.  That  adopted  in  Clausthal  is 
sufiiciently  shown  in  the  drawings. 

As  far  as  the  iron-work  above  enumerated  is  concerned  a  great  saving 
can  of  course  be  effected  in  places  far  from  founderies  by  substituting 
brick  arches  for  the  plates  intended  to  support  the  masonry  above, 
and  for  the  cast-iron  conducting-pipes  sheet-iron  ones  can  be  made  to 
answer.  A  large  saving  in  the  original  cost  of  a  furnace  is  made  by 
omitting  the  condensation-chambers,  which,  as  I  said  before,  are  not 
absolutely  necessary,  although  it  is  desirable  to  have  them. 

The  ores  smelted  at  Clausthal  are  crushed  massive  ores,  and  the 
dressed  ores  from  the  Burgstaedter,  Eosenhoefer,  and  Zellerfelder  dis- 

*  Oue  bectoliter=::;  6,107.4  cubic  inches =2.84  busbcls. 
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tricts.  Keeping  iu  view  tlieir  different  gangiie  and  varying  contents  of 
lead  and  silver,  tliey  are  so  mixed  in  quantities  of  1,000  cwt.  dry- 
weight,  that  the  average  contents  in  the  mixture  are :  of  lead,  58  to  60 
per  cent.,  and  of  silver,  0.1  per  cent. ;  while  at  the  same  time  the  gangues 
are  so  proportioned  as  to  furnish  an  easily  fusible  slag.  Such  a  quan- 
tity of  1,000  cwt.  is  divided  into  20  "charges,"  at  50  cwt.  A  "charge" 
is  mixed  with  25  cwt.  of  roasted  matte  from  the  first  smelting,  40 
cwt.  of  copper-slags  from  the  Lower  Hartz,  20  cwt.  of  matte-slag 
from  the  Clausthal  works,  and  IG  cwt.  of  slag  from  the  first  smelting. 
The  last  two  items  vary  somewhat,  according  to  whether  heavier  or 
lighter  gangue  is  preponderating  in  the  ore. 

This  charge  is  smelted  in  both  the  Kast  and  the  liaschette  furnaces. 
In  the  latter,  however,  10  additional  cwt.  of  slag  from  the  first  smelt- 
ing is  sometimes  mixed  with  the  charge. 

As  seen  in  the  drawings,  the  Kast  furnace  is  20  feet  high,  has  a 
diameter  of  3  feet  at  the  tuyeres,  and  of  5  feet  at  the  top.  There  are 
four  water-tuyeres,  two  being  in  the  back  wall  and  one  on  each  side. 
The  distance  from  tuyere  to  tuyere  is  21  inches,  with  the  exception  of 
the  two  nearest  the  front,  which  are  42  inches  apart.  It  is,  however, 
proposed  to  put  a  fifth  tuyere  into  the  front  wall.  The  diameter  o*f  the 
nozzles  is  If  inches,  the  pressure  of  the  blast  10  to  12  lines  quicksilver. 

The  average  results  of  a  mouth's  working,  reduced  to  100  cwt.  of 
ore,  which  consumed  51  cwt.  of  coke,  were : 
59  cwt.  of  lead,  containing  14  to  15  quints*  of  silver  per  cwt. 
78  cwt.  of  lead-matte,  containing  2^  to  3  quints  of  silver  j)er  cwt.  and 

7  to  10  per  cent,  of  lead. 
Slags  with  0.08  quint  silver  and  0.4  per  cent,  of  lead. 

The  quantity  smelted  in  twenty-four  hours  was  63  cwt.  of  ore,  or 
190.65  cwt.  of  charge,  equal  to  about  9.5  tons.  One  pound  of  coke  car- 
ries 6  pounds  of  charge.  The  charge  is  spread  over  the  whole  surface 
of  the  furnace. 

There  is  hardly  ever  any  trouble  in  a  campaign,  the  latter  being  inva- 
riably very  long,  in  fact  much  longer  than  campaigns  have  heretofore 
been  made  in  lead-smelting.  There  are  no  accretions,  very  little  dust, 
and  the  proportion  of  fuel  used  is  very  small.  The  yield  of  the  lead  is 
invariably  as  high  as  the  assay  with  black  flux  and  iron  made  of  the 
ore,  and  is  reported  to  exceed  it  sometimes. 

If  I  should  suggest  any  improvement  at  all  in  the  construction  of  the 
Kast  furnace,  in  its  application  to  the  smelting  of  western  ores,  I  would 
propose  to  straighten  out  the  corners  in  the  inside  of  the  furnace  on  both 
sides  of  the  breast.  The  object  of  this  is  simply  to  make  the  parts  of 
the  furnace  immediately  behind  these  corners  more  easily  accessible  for 
the  bar  and  rabble,  as  in  these  places,  if  anywhere,  accretions  are  most 
likely  to  occur.  It  is  not  to  be  expected  that  accretions  can  be  avoided 
as  easily  with  our  western,  undressed  ores,  as  with  the  clean  ores  of  the 
Hartz. 


*  1  quints: 5  grammes  =  77.165  grains. 
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CHAPTER   XI. 

ECONOMICAL  EESULTS  IN  THE  TREATMENT  OF  GOLD  AND 

SILVER  ORES  BY  FUSION. 

This  chapter  was  written,  at  my  request,  by  John  A.  Church,  E.  M., 
of  New  York  City,  a  metallurgist  of  much  intelligence,  to  whom  I  am 
obliged  for  the  permission  to  insert  here  what  I  think  is  a  very  useful 
and  suggestive  essay.  He  desires  to  make  acknowledgment  for  the 
information  contained  in  the  paper  to  Dr.  Leo  Turner,  formerly  director 
of  the  works  described,  and  now  at  Brixlegg  in  the  Tyrol. 

At  a  time  when  the  treatment  of  gold  and  silver  ores  by  fusion,  in 
opposition  to  the  mill-process,  is  attracting  so  much  attention  in  this 
country,  it  may  be  useful  to  consider  what  is  done  in  a  well-conducted 
foreign  works.  For  this  purpose  I  will  ask  the  reader  to  accompany  me  to 
Lend,  in  Austria,  a  small  but  thoroughly  organized  establishment.  It 
is  situated  in  the  Salzburg  Alps,  and  receives  its  ore  from  mines  at 
Eauris  and  Boeckstein.  The  former,  lying  8,200  feet  above  the  sea,  is 
said  to  be  the  highest  mine  in  Europe,  some  of  its  openings  being  made 
in  glacier  ice.  It  was  worked  by  the  ancients,  who  have  left  the  con- 
tracted and  tortuous  workings  peculiar  to  them. 

The  ore  differs  in  no  way,  unless  in  extreme  poverty,  from  countless 
mines  in  the  West.  It  consists  of  gneiss,  quartz,  and  clay-slate,  con- 
taining the  sulphurets  of  iron,  copper,  lead,  zinc,  and  antimony,  besides 
arsenical  pyrites,  gold,  and  silver.  The  gold  is  found  in  two  conditions, 
free  gold  and  gold  alloyed  with  silver.  This  alloy  for  the  year  1806  was 
composed,  on  the  average,  of  15.33  gold  and  84.67  silver,  which  gives  a 
specific  gravity  of  11.28.  Mercury  has  a  specific  gravity  of  13.6,  and  as 
the  amalgamation  of  gold  by  the  Austrian  method  is  looked  upon  as  a 
proceeding  entirely  mechanical,  the  separation  being  effected  solely  by 
the  superior  gravity  of  gold  over  mercury,  this  alloy,  which  is  lighter 
than  mercury,  cannot  be  amalgamated.*  Such  is  the  lesson  of  long 
practice,  the  free  or  fine  gold  being  extracted  from  a  part  of  the  ore,  at 
least,  by  amalgamation,  while  the  tailings  are  smelted  to  obtain  the 
alloy.  The  following  table  will  show  the  proportion  of  fine  to  alloyed 
gold,  and  also  exhibit  the  extreme  poverty  of  the  ore.  To  the  Rauris 
and  Boeckstein  ores  I  have  added  those  from  Zell  in  the  same  part  of 
the  Alps.  The  ore  from  this  place  is  not  now  worked,  the  point  of  pov- 
erty havin.p-  apparently  been  reached  at  which  the  auriferous  rock 
ceases  to  be  an  ore. 


Fine  gold 

Gold  and  silver  alloy 

Iron  pyrites,  copper  pyrites,  galena 

Value  of  silver  and  gold  in  American  coin 


EAUKIS. 


In  2,000  pounds 
troy  ounces. 


0.  32  to  0.  48 
1.40  to  1.47 

8  per  cent 

#13  49  to  116  92 


BOECKSTEDf. 


In  2,000  pounds 
troy  ounces. 


0.  098  to  0. 113 
0.  .570  to  0.  660 

4i  per  cent 

|5  91  to  18  49 


ZELL. 


In  2,000  pounds 
troy  ounces. 


0.  090  to  0.  097 
Unimportant. 
Unimportant. 

|1  86  to  $2  00 


See  Eittiuger'e  Aiijhcreitung,  (ed.  1867,  page  4(39.) 
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As  in  1866  Boeckstein  delivered  63  per  cent,  of  the  ore,  and  Ranris 
37  per  cent.,  the  average  value  per  ton  for  the  year  was  $10.16,*  or 
0.004:  per  cent,  gold,  and  0.034  per  cent,  of  silver.  This  does  not  include 
the  value  of  the  copper  and  lead,  which  form,  respectively,  2  and  1  per 
cent,  of  the  ore.  The  former  is  extracted ;  the  latter  is  not  sufficient  to 
supply  the  waste  of  the  process,  and  lead  has  to  be  bought  for  the  works. 
Even  in  Europe  these  ores  are  considered  extremely  poor.  I  am  not 
aware  that  ores  from  veins  so  j)oor  as  these  have  ever  been  worked  in 
America,  but  if  they  have  they  must  have  owed  their  value  to  the  fact 
that  the  gold  was  all  line,  and  could  be  amalgamated. 

TREATMENT    OF   THE   ORE. 

The  ore  is  first  sorted  to  six  varieties  for  the  furnace,  and  one  for 
amalgamation.  The  former  comprise  quartzose  ore,  rich,  medium,  and 
poor,  compact  pyrites,  galena  and  autimonial  ore.t  The  ore  sent  to 
amalgamation  is  the  i)Oorest  kind  of  pyritiferous  rock.  It  contains 
merely  traces  of  pyrites,  and  is  amalgamated,  because  in  that  process  it 
undergoes  concentration. 

Amalgamation. — The  ore  for  amalgamation  is  crushed  under  stamps 
of  220  pounds  weight,  (total,)  through  sieves  of  1.5  millimeters,  (0.06 
inch,)  the  battery-box  having  a  sieve  on  each  side  to  secure  the  most 
rapid  discharge  of  the  slime.  Two  methods  of  treatmeut  are  employed 
for  the  slime  :  first,  it  is  first  concentrated,  and  then  amalgamated,  or, 
second,  it  is  first  amalgamated,  and  then  concentrated.  With  ore  that 
contains  much  pyrites  the  former  is  best ;  with  ores  very  poor  in  pyrites, 
the  latter. 

Amalgamation  takes  place  in  pans,  there  called  "  mills."  They  are  24 
inches  in  diameter  at  the  top,  16  inches  at  the  bottom,  and  9  inches 
high,  and  made  of  cast  iron,  one-eighth  to  three-sixteenths  inches  thick. 
They  are  not  directly  conical,  but  the  side  forms  a  step  3  inches  wide. 
In  this  pan  mercury  is  poured  an  inch  deep,  and  a  wooden  block  shaped 
like  the  pan,  and  1  to  1^  inches  less  in  diameter,  is  suspended  over 
it.  The  upper  part  of  this  block  is  hollowed  out  like  a  hopper,  with  its 
discharge  in  the  center,  and  the  under  side  has  small  pieces  of  sheet  iron 
placed  radially  in  it,  and  which  just  clear  the  mercury.  When  this  block 
is  revolved,  and  a  stream  run  into  the  hopper-like  depression  on  its  upper 
surface,  the  slime  is  carried  over  the  mercury  from  the  center  to  the  cir- 
cumference of  the  pan,  the  whole  apparatus  acting  like  a  "  centrifugal" 
pump.  This  is  the  Austrian  gold-mill  so  often  described.|  Great  care 
IS  taken  to  prevent  too  rapid  a  motion  of  the  stream,  which  would  not 
allow  the  gold  time  to  settle  and  would  carry  off  the  mercury.  Twelve 
to  thirty-two  revolutions  a  minute  is  the  speed  given,  depending  upon  the 
fineness  of  the  ore,  thickness  of  the  slime,  and  amount  of  gold  present. 
These  mills  extract  by  one  operation  75  jier  cent,  of  the  fine  gold,  and  15 
per  cent,  more  by  repeating  the  process.  Each  mill  passes  about  one 
ton  of  ore  in  twenty-four  hours.  Compared  with  blankets  this  system 
does  not  appear  to  present  any  advantages  in  the  first  handling  of  the 
ores;  bat  I  should  think  the  Austrian  mill  might  be  substituted  with 
gain  in  the  i)lace  of  many  other  amalgamating  arrangements  now  used 
after  the  blankets.    Comi)ared  with  the  Colorado  methods  these  mills 

*  Unscientific  as  the  method  is,  I  feel  compelled  to  give  these  values  in  American 
coin,  since  that  is  the  only  expression  known  to  the  workers  in  our  mines. 

t  A  collection  exhibiting  these  ores,  and  a  full  suite  of  furnace-products,  can  be  seen 
at  the  School  of  Mines,  of  Columbia  College,  New  York. 

t  Rittinger's  is  the  best  account.    See  hia  Aufbereitung, 
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extract  20  per  cent,  more*  than  the  Colorado  amalgamators,  though  this 
yield  necessarily  depends  upon  the  proportion  of  silver  in  the  gold.  They 
require  little  watching,  except  when  used  immediately  aftpr  the  stamps, 
when  the  accumulation  of  gold  might  require  their  cleaning  up  every 
two  or  three  days. 

Smelting. — For  four  years  the  ores  delivered  for  fusion  were  in  the  fol- 
lowing proportions: 

From  Eauris.    From  Boecksteiu. 

Quartzose  ore C.  50  24. 11 

Compact  pyrites 0.  06  0.  48 

Sulphuret  of  antimony 1.  41  0.  41 

Slime  from  amalgamation 28.  03  38.  00 

37.  00  63.  00 


About  06  pel'  cent,  of  the  smelting  ore  has,  therefore,  been  amalga- 
mated. 

From  70  to  75  per  cent,  of  the  ore  is  worthless  rock,  and  this  must  be 
removed  before  adding  lead,  which  would  suffer  serious  loss  if  charged 
with  so  much  quartz.    The  operations  are,  therefore,  as  follows : 

1.  Fusion  for  raw  matte. 

2.  Boasting  of  raw  matte  in  stalls. 

3.  Fusion  (without  lead)  for  a  more  concentrated  matte. 

4.  Eoasting  of  second  matte  in  stalls. 

5.  Fusion  with  lead. 

0.  Cupellation  of  rich  lead. 

The  first  fusion. — Eleven  years'  experience  has  proved  that  the  most 
efficient  slag  is  one  approaching  the  comi^osition  of  a  bisilicate.  The 
following  is  an  average  analysis: 

Silica 51.  02 

Alumina 2. 16 

Oxide  of  iron 19.  75 

Lime 15.  40 

Magnesia 8.  57 

As.  Mn.  Cii. 
Zu.  S.  (by  dif. 


L)} '-^^ 


100.  00 


Each  j-ear  the  matte  resulting  from  the  previous  year's  fusion  with 
lead  is  roasted,  analyzed  to  ascertain  the  amount  of  oxide  of  iron  pres- 
ent, and  charged  in  the  first  fusion  as  a  flux  for  the  quarta ;  or,  if  con- 
taining above  35  per  cent,  of  copper,  it  is  treated  for  copper. 

The  furnace  is  not  new,  and  contains  none  of  the  late  improvements, 
but  it  does  good  service.     Its  dimensions  are  as  follows  : 

Height 24     feet. 

Diameter  of  hearth 3      feet. 

Diameter  of  boshes 4.  5  feet. 

Diameter  of  throat. 2     feet. 

Number  of  tuyeres 2 

Pressure  of  blast ^  to  ^  inch  of  mercury. 

*  See  Mr.  Hague's  Eeport  on  Mining  Industry  of  the  Fortieth  Parallel. 
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From  100  to  120  bushels  of  charcoal  are  required  to  warm  the  furuace, 
and  then  reguhir  charges  of  5  cubic  feet,  or  3  bushels,  are  made.  In 
"blowing  in,"  the  quantity  of  mixed  ore  and  flux  added  to  this  charge  of 
coal  is,  at  first,  56  pounds ;  then  112  pounds ;  and  when  the  furnace 
is  thoroughly  hot  the  full  charge  of  203  pounds,  which  is  the  constant 
burden,  to  3  bushels  of  charcoal.  This  is  usually  reached  in  the  first 
twenty-four  hours.  Four  hours  after  the  first  charge  of  ore  and  flux,  the 
blast  is  turned  on  at  first  with  a  r>ressure  of  one-third  inch  and  then  one- 
half  inch  of  mercury ;  or  one-sixth  and  one-quarter  of  a  pound  to  the 
square  inch.  After  eight  hours  the  slag  begius  to  flow.  The  furnace 
is,  of  course,  worked  with  a  black  throat. 

The  first  matte  forms  40  to  45  per  cent,  of  the  charge,  the  difl'erence 
between  this  proportion  and  the  25  to  30  per  cent,  afforded  by  the  ore 
being  made  up  by  roasted  matte  from  the  previous  year.  Its  average 
composition  is — 

Iron 55. 1 

Copper 4. 3 

Zinc 3.  7 

Lead 2. 1 

Mckel,  cobalt,  arsenic,  and  antim-ony 4.  5 

Sulphur 27.  9 

97.  G 


It  contains  30  to  40  ounces,  troy,  of  auriferous  silver  to  the  ton 
of  2,000  pounds;  or,  in  American  valuation,  |100  to  $150  in  coin. 
From  the  fact  tliat  the  ore  is  uiiroasted  and  the  metals  are  so  well 
"  covered "  by  sulphur,  the  loss  amounts  to  only  0.25  of  1  per  cent. 
About  38  bushels  of  charcoal  are  used  to  the  ton  of  charge,  and  9.75 
tons  are  smelted  in  twenty-four  hours. 

The  second  fusion. — The  first  matte  is  roasted  three  times  in  stalls 
containing  28  tons,  the  roasting  not  being  thorough,  but  carried  only  so 
far  as  to  leave  about  40  per  cent,  of  unroasted  matte.  It  is  then  re- 
smelted  with  quartz  and  siliceous  slag  ;  and  to  avoid  the  use  of  too  much 
of  the  flux,  a  basic  slag  is  made  containing  about  22  j)er  cent,  of  silica. 
This  requires  very  great  care  in  managing  the  furnace,  for  the  least 
irregularity  of  working  causes  the  formation  of  sows.  To  secure  proper 
working,  whenever  the  furnace  is  tapped  the  hearth  is  examined  by 
means  of  a  bent  bar.  If  lumps  are  felt,  the  front  wall  is  broken  out  and 
they  are  removed ;  if  the  sole  is  slippery,  the  presence  of  reduced  iron 
is  indicated.    A  rough,  hard,  even  sole  is  the  proper  one. 

The  pressure  of  blast  is  now  reduced  to  one-sixth  of  an  inch,  or  one- 
twelfth  of  a  pound  to  the  square  inch ;  the  hearth  is  made  10  to  12 
inches  larger  in  diameter  than  before,  and  the  charge  is  increased  to  222 
pounds  to  3  bushels  of  charcoal.  These  changes  have  for  their  object 
not  only  the  prevention  of  iron  sows,  but  also  of  speiss,  a  compound  of 
arsenic  with  all  the  other  metals  present,  and  very  difficult  to  utilize. 
The  same  precautions  are  used  in  blowing  in  as  before.  About  30  bushels 
of  charcoal  are  used  to  the  ton  of  ore  and  flux,  and  13.5  tons  are  smelted 
in  twenty-four  hours.  The  second  matte  contains  52.07  ounces  of 
auriferous  silver  to  the  ton,  and  is  worth  about  $200. 

Fusion  with  lead. — The  second  matte  is  roasted  as  before,  but  now  50 
to  60  per  cent,  of  uuroasted  matte  is  left.  A  stronger  roasting  would 
so  enrich  it  that  two  fusions  with  lead,  instead  of  one,  would  be  neces- 
sary.   The  slag  is  again  basic,  and  to  keep  the  heat  as  low  as  possible, 
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the  pressure  of  blast  is  reduced  to  one  and  a  half  lines  of  mercury,  while 
the  charge  is  increased  to  277  pounds  of  matte  and  flux  to  4  bushels  of 
charcoal.  In  order  to  keep  the  lead  in  contact  with  the  matte  as  long 
as  i^ossible,  as  well  as  to  decrease  the  heat,  the  crucible  is  made  a  foot 
deeper  than  before.    The  new  slag  has  an  average  composition  of — 

Silica 27.  45 

Oxide  of  iron „ 56.  52 

Lime 10.19 

Magnesia 3.  48 

Alumina 1.  25 

The  loss  will  not  exceed  2.5  per  cent,  of  the  lead.  When  the  hearth 
is  full  of  melted  matte  it  is  tapped,  the  products  running  into  a  basin 
where  they  are  well  stirred  with  poles.  The  matte  is  then  partially 
taken  off,  the  lead  remaining  until  600  to  700  jiounds  have  collected. 

For  a  perfect  extraction  of  the  silver  it  is  necessary  to  charge  120  to 
130  pounds  of  lead  for  each  pound  of  silver  and  gold.  With  this  pro- 
portion 75  per  cent,  of  these  metals  is  extracted  in  one  operation,  and 
the  matte  ought  not  to  contain  more  than  0.75  per  cent,  of  lead.  The 
extraction  of  75  per  cent,  of  auriferous  silver,  means  that  more  than  90 
per  cent,  of  the  gold  and  73  per  cent,  of  the  silver  have  been  obtained. 
A  second  opei-ation  removes  so  much  more  that,  including  amalgama- 
tion where  the  loss  is  very  great,  more  than  90  per  cent,  of  the  sil- 
ver and  96  per  cent,  of  the  gold  is  obtained.  This  second  operation 
takes  place  only  when  the  matte  is  worked  for  copper.  At  other 
times  the  gold  and  silver  are  obtained  by  charging  the  matte  back  in 
the  first  operation.  The  absolute  loss  in  smelting  is  but  0.10  of  one 
per  cent.  From  14  to  16  tons  of  matte  and  flux  are  smelted  in  twenty- 
four  hours.  A  certain  amount  of  lead-matte  is  obtained,  and  is  charged 
back  in  the  same  operation.  If  the  third  matte  is  rich  enough  it  now 
undergoes  a  second  fusion  with  lead,  but  usually  it  is  so  poor  that  it  is 
treated  at  once  for  copper.  If,  however,  it  contains  less  than  35  per 
cent,  of  copper,  it  is  roasted  and  returned  as  a  flux  to  the  first  fusion 
for  raw  matte.  At  Lend  the  conditions  are  such  that  this  takes  place 
every  other  year,  copper  being  made  one  year,  and  only  matte  the  next. 

Cifpellation  is  performed  in  a  German  furnace,  with  movable  hood, 
made  very  low  so  that  the  heat  from  the  fuel  is  thoroughly  util- 
ized. Inasmuch  as  none  of  the  side  products  are  sold,  and  there  is  no 
need  of  having  them  in  great  purity,  there  is,  beside  the  fire-bridge,  only 
one  opening  to  the  hearth,  through  which  abzug,  abstrich,  litharge,  and 
smoke,  alike  escape.  From  6,000  to  7,000  pounds  of  lead  are  charged  at 
once,  and  more  is  gradually  added  until  about  21,000  i^ounds  (the  en- 
tire make  of  a  year)  have  been  melted.  The  blast  is  slow,  and  the  lith- 
arge consequently  flows  rather  cold.  Eefining  follows  the  brighten- 
ing of  the  silver,  and  metal  of  .985  to  .995  is  produced.  Usually  the  loss 
of  lead  falls  between  4  and  6  per  cent.,  while  that  of  silver  and  gold 
seldom  reaches  0.10  of  1  per  cent.  About  3  tons  are  cupelled  in  twenty- 
four  hours. 

TABLES   OF   THE   OPEKATIONS. 

The  following  tables  will  give  at  a  glance  all  the  foregoing  particu- 
lars, and  also  exhibit  the  amount  of  material  handled.  The  two  fusions 
without  lead  are  combined  in  one  table. 
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Charge : 

Ore 

Matte  and  rich  soi'aps... 
bas^ic  7.41  tons 


Flux, 


siliceous  50.88  tons  . 


Total . 


Products : 

FirBt  matte  — 
Second  matte. 
Scraps 


Total . 


■Weight  in 

tons. 


Ounces  of 
gold. 


81.15 
89.61 

58.29 


229.  05 


61.38 
30.87 
10.25 


21.  00942 
19.  29186 


40.  30123 


18.71928 

20.  47C'.i8 

. 68238 


39.  67764 


Ounces  of 

silver. 


1333.  4058 
2216.6406 


3550.  0464 


1612.  7324 

1806.  7302 

95.  0922 


3514.  5548 


Per  cent,  of 
copper. 


o 

10 


Labor :  Thirty-nine  12-hour  shifts,  5  men  to  each  shift=19o  days. 

Charcoal :    For  warming  furnace,   bushels 291 

Charcoal:  For  smelting,  bushels 6,  820 


Labor :  Per  ton  of  ore,*  days . 


Charcoal :  Per  ton  of  ore,*  bushels . 


r,lll 

1.8 

05.2 


Table  of  ilxi 

•d  fusion,  1866. 

Tons. 

Lead, 
pounds. 

Copper, 
per  cent. 

Gold,  troy- 
ounces. 

Silver,  troy- 
ounces. 

Charge ; 

Containing  gold  and  silver: 

1.96 

30.87 
2.09 

3.71 

10.81 

3.30 

10.99 
2.04 

0.9610 

20.  4769 

0. 1474 

1.9440 

59.  5404 

Roasted  second  matte  .............   ....... 

10 

1806  7-''0^ 

Scraps  .....•*................,........... 

23  0778 

Containing  lead: 

741 

17, 722 

3,304 

6 

175.  9600 

Litharge 

66. 1500 

Hearth 

42.  4700 

Flux: 

Scoria  from  first  fusion 

Quartz 

Total 

66.77 

23. 5294 

2175.  9184 

Products : 

Lead . 

10.51 

15.59 

3.70 

4.06 

21,  030 

21.  5442 

1283.  8320 

Third  matte 

624.  5200 

Lead-matte 

741 

20 
10 

1.  9440 
0.  2430 

174. 9600 

Scraps  and  flue-dust 

46.  9900 

Total 

23.  7312 

2130  2920 

Labor :  Ten  12-honr  shifts,  5  men  in  each  shift=50  days. 

Charcoal :  For  warming  furnace,  bushels 100 

Charcoal :  For  smelting,  bushels 1,  710 


1,810 

Labor :  Per  ton  of  ore,*  days 0.  46 

Charcoal :  Per  ton  of.  ore,  bushels 16.  G 

Lead  charged  per  ton  of  ore,  pounds , . . ,       218 

*  In  calculating  this  it  is  to  be  remembered  that  28  tons  of  matte  from  the  previous 
year  were  smelted,  which  must  be  counted  as  ore  in  calculating  the  expense  of  char- 
coal and  labor. 
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TaMe  of  cupellation,  1866. 


Charged : 

Lead tons . . 

Products : 

Fine  silver ounces. . 

Litharge tens. . 

Hearth tons . . 


Qaantity. 


10.06 

1208.  58 

10.12 

2.53 


Lead,  per 
cent. 


100 


82 
50 


Gold,  ounces. 


21.  5442 
21.  5292 


Silver,  ounces. 


1283.  8320 

1186.  9360 
64.  9080 
31. 9860 


Loss  in  gold 0. 1476 

Gain  in  silver 0.  0180 

Labor  :  26  days=per  ton  of  ore,*  days 0.24 

Wood :  7.52  cords=per  ton  of  ore,  cords 0.69 

Charcoal :  40  busliels=per  ton  of  ore,  bnsliels 0.37 

Table  of  cost  per  ton  afore  in  units  of  labor  and  material. 


Labor, 
days. 

Charcoal, 
bushels. 

Wood, 
cords. 

Lead, 
pounds. 

Pir'^t  find  ^poond  fusions                               -.          ............    ...... 

1.8 

0.46 

0.24 

65.2 
16.6 
0.37 

Third  fusion                                   ..      .....        ....................... 

8.0 

0.69 

9.7 

Total   

2.50 

82.17 

0.69 

17.7 

To  this  must  be  added  a  small  quantity  of  wood,  or  refuse  charcoal, 
and  labor  used  in  roasting  the  matte.  The  above  is  the  cost  for  ores 
of  the  richness  above  given.  With  richer  ores  there  is  more  matte  to 
treat,  and  the  expense  of  fuel,  labor,  and  lead  is  therefore  greater,  and 
the  cost  per  ton  is  more  ;  but  ])ro]i)ortionately  richer  ores  are  cheaper  to 
treat  than  poor.  The  following  table  gives  the  relative  cost  for  various 
ores,  the  poorest  being  taken  as  unity  : 


Auriferous  silver  in  2,  000  pounds. 


0  to  14. 5  ounces  . 
14.  5  to  29  ounces  . 
29  to  58  ounces . 
58     to  116   ounces  . 


Value  in  American  coin. 


$0  to  $61 

$61  to  122 

$122  to  244 

$244  to  488 


Proportionate  cost,  poor- 
est ore:=unity. 


1.00 
LIO 
1.31 
1.73 


The  Lend  ore  falls  under  the  first  class.  The  milling  ore  of  Colorado 
is  worth  from  815  to  $30  a  ton,  and  comes  under  the  same  category. 
The  Colorado  "  smelting  ore"  so  called  is  x^robably  mostly  in  the  second 
and  third  ranks. 

Losses. — By  reference  to  the  above  tables  it  will  be  found  that  the  fol- 
lowing is  the  loss  and  gain  of  the  year  : 


Loss. 

Gain. 

Gold. 

saver. 

Gold. 

Silver. 

First  and  second  fusions 
Third  fusion 

4. 24  oz.  =  1  p.  ct. 

35.  50  oz.  =  1  p.  ct. 
45.  63  oz.  =  2. 1  p.  ct. 

2.02 

oz.="o.8'6p 

rt 

Cupellation ........... 

0. 15  oz.  —  0.  07  p.  ct. 

0.  02  oz 

.  =  0.0015p.c. 

Loss 

Less  gain 

4.  39  oz.  =  1.  07  p.  ct. 
2. 02  oz.  —  0.  86  p.  ct. 

81.13  oz.=  3.1  p.  ct.. 
0.02  oz.— 0.0015  p. c 

Leaving  loss 

2.  37  oz.  =  0. 21  p.  ct. 

81. 11  oz.  =  3. 1  p.  ct. 

... 

*  In  calculating  this  it  is  to  be  remembered  that  28  tons  of  matte  from  the  previous 
year  were  smelted,  which  must  be  counted  as  ore  in  calculating  the  expense  of  char- 
coal and  labor. 
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These  amounts  are,  however,  so  small  that  it  is  impossible  to  say 
whether  the  assayers'  errors  do  not  amount  to  more  than  the  reported 
loss  and  gain.  Dr.  Turner's  opinion,  founded  upon  years  of  expe- 
rience, and  comparing  the  analyses  of  the  ore  with  the  yield  by  amal- 
gamation and  fusion  through  several  years,  was,  as  I  have  said,  that  he 
could  count  upon  extracting  more  than  ninety  per  cent,  of  the  silver  and 
ninety-six  per  cent,  of  the  gold  by  the  two  processes  of  amalgamation 
and  fusion.    The  loss  of  lead  was  nine  per  cent,  of  the  amount  charged. 

The  cost  of  all  the  operations  at  Lend,  in  18G6,  was  8S83.8S,  and  the 
balance-sheet  shows  a  profit  of  $1,355.  The  expense  was  proportioned 
as  follows  :  Labor,  17,  materials,  43,  direction,  40;  total,  100. 

I  have  dwelt  thus  i^articularly  upon  the  minutise  of  each  operation 
in  order  to  indicate  the  means  by  which  such  excellent  results  are  ob- 
tained. In  our  own  country  the  losses  in  working  silver-ores  by  fusion 
are  so  great  (frequently  from  twenty  to  thirty  per  cent,  in  the  West)  that 
we  can  ascribe  them  only  to  very  rude  working.  But  even  in  works 
more  pretentious  in  expense  than  the  somewhat  incomplete  establish- 
ments to  be  found  in  the  Territories,  and  which  base  upon  long  experience 
a  claim  to  skillful  treatment,  we  find  such  reckless  application  of  heat 
and  careless  handling  of  valuable  ore  as  must  and  does  cause  great  loss. 
We  see  ore,  worth  one  or  more  hundred  dollars  a  ton,  thrown  in  the 
state  almost  of  powder  into  furnaces  through  which  flames  are  roaring 
almost  as  violently  as  in  a  puddling-furuace.  We  see  alloys  of  silver, 
lead,  and  zinc  subjected  to  distillation  in  anthracite-fires  at  a  heat  far 
greater  than  that  which  has  caused  the  rejection  in  Europe  of  all  furnace 
methods  of  treating  these  alloys. 

At  the  works  which  I  present  for  consideration  all  avoidable  causes 
of  loss  have  been  eliminated,  or  their  operation  reduced,  with  the 
greatest  care.  Two  analyses  a  year  determine  the  proportions  of 
the  charges  and  the  composition  of  the  scoria.  Larger  establishments 
would  require  more  analytical  work,  but  there  is  no  reason  why  the 
largest  works  should  not  be  conducted  with  equal  care.  The  cost  of  the 
laboratory  would  not  be  more  than  $250,  and  the  work  would  consume 
only  a  few  days  in  each  mouth. 

Great  care  is  necessary  at  Lend,  because,  with  so  small  a  quantity  of 
'ore,  any  disregard  of  proper  precautions  would  hazard  the  profits  of  the 
works.  In  180G  only  83  tons  of  ore,  worth  less  than  $G,400  in  gold  and 
silver,  and  containing  a  ton  and  a  half  of  copper,  were  treated.  And 
yet  this  small  quantity,  together  with  the  ore  which  is  treated  by  amal- 
gamation in  the  mills,  keeps  alive  two  mining  districts  and  a  smelting- 
works.  Beside  the  miners,  an  engineer,  two  smelters,  and  four  assistants 
have  to  be  supported  for  the  whole  year,  though  the  work  of  smelting 
occupies  only  twenty-seven  days  of  twenty -four  hours.  Of  course,  such 
a  state  of  things  can  be  maintained  only  by  low  prices,  and  we  find  the 
Austrian  workmen  ]}a\d  at  rates  varying  from  27^  to  22  cents  (coin)  a 
day.  Charcoal  is  3i  cents  a  bushel,  and  wood  $1.17  a  cord.  In  this 
country  we  have  larger  supplies  of  ore,  sufQcient  to  carrj  on  the  largest 
works  on  a  correspondingly  economical  scale.  The  nature  and  higher 
value  of  our  ores  would  enable  us  to  work  with  less  expenditure  of  labor 
and  material  to  the  Troy  pound  of  silver  and  gold  than  at  Lend. 

In  considering  the  results  given  in  this  paper  for  guidance  in  using  a 
similar  process  at  the  West,  it  is  evident  that  the  American  ores  contain 
nothing  to  prevent  the  application  of  this  method.  Antimony,  arsenic, 
and  zinc,  the  bug-bears  of  the  smelter,  are,  with  the  exception,  perhaps, 
of  zinc,  quite  as  prevalent  at  Lend  as  in  Colorado.  Our  ores  contaiu 
more  pyrites  than  those  we  have  been  considering,  and  there  would  be 
H.  Ex.  211 27 
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no  necessity  of  a  fusion  for  raw  matte — an  operation  which  lias  no  object 
but  to  remove  the  gangue.  Whether  there  ought  to  be  a  fusion  for  con- 
centration depends  upon  the  richness  of  the  ore  and  its  adaptability 
to  coucentratioQ  by  machinery.  A  mixture  of  rich  "  smelting  ore"  and 
concentrated  tailings,  such  as  is  now  worked  up  by  the  smelters,  could 
be  roasted  and  immediately  fused  with  lead.  One  more  fusion  with  a 
fresh  quantity  of  lead,  if  there  were  silver  enough  left  in  the  matte  to 
pay  for  the  work,  and  cupellation,  would  complete  the  process.  We 
should  then  have  a  process  divided  as  follows : 

1.  Concentration  of  poor  ore. 

2.  Eoasting  of  concentrated  and  rich  ore. 
o.  Fusion  of  roasted  ore  with  lead. 

4.  Koasting  of  matte. 

5.  Fusion  of  matte  with  lead. 

6.  Cupellation. 

The  present  imperfect  concentration  of  tailings  in  Colorado  is  said  to 
cost  $6  a  ton.  A  perfect  concentration  would  cost  no  more.  The  other 
expenses  would  be — 


Roagfing  in  piles 

First  and  second  fusions 

Roasting:  matte 

Third  fusion 

Cupellation 

Total.. 


Days'  labor. 


0.4 

1.8 

0.2 

0.46 

0.24 


J.IO 


Charcoal. 


65.2 

iae  ' 

0.37 
82.17 


Wood. 


Cords. 
0.029 


0.001 

o.'eg' ' 


0.72 


Mr.  Hague  says  the  millers  expect  to  get  1  ton  of  concentrated  pyrites 
from  6  tons  of  tailings,  which  seems  to  indicate  a  pretty  heavy  loss.  At 
that  basis,  however,  the  theoretical  expense  would  be — 

Concentrating  6  tons  to  1 86  00 

Smelting  1  ton,  3.10  days'  labor,  at  $3 9  30 

Smelting  1  ton,  82.17  bushels  charcoal,  at  25  cents , 20  54 

Smelting  1  ton,  0.72  cords  wood,  at  $8 6  00* 

Total •-  -  - 41  84 

Mining  at  $10 -. CO  00 

Total  cost  of  treatment,  6  tons 101  84 

Cost  of  one  ton • 16  94 


The  expense  of  charcoal  ought  to  be  somewhat  less  than  this,  for  in 
consequence  of  the  small  quantity  of  material  treated  at  Lend,  no  less 
than  2.5  bushels  per  ton  of  ore  are  expended  in  heating  the  furnace.  If 
we  add  one-half  more  for  loss  in  blowing  out,  we  have  the  very  large 
proportion  of  3.7  bushels — a  quantity  which  would  be  lessened  to  1 
bushel  if  500  tons  of  ore  were  smelted  in  one  campaign.  Wi  h  proper 
management  this  could  be  very  much  exceeded,  so  that  the  expense  of 
charcoal  for  blowing  in  and  blowing  out  would  be  too  little  per  ton  to 
be  worth  reckoning. 

It  now  remains  to  consider  the  adaptability  of  this  process  to  western 
ores,  and  I  will  take  those  of  Colorado  as  an  example,  for  the  reason 
that  Mr.  Hague's  report  on  the  mines  of  that  Territory  offers  the  best 
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data  for  the  calculation.     He  gives   commercial  assays  of  ores  from 
various  lodes,  which  ijrove  their  value  to  be  as  follows : 


Pirst-class  ore : 

Consolidated  Gregory.. 

Illinois 

Gardner 

California 

Burroughs 

Average 

Milling  ore  : 

Bun-oughs,  (li340  tons) 


Gold, 

Silver, 

ounces. 

ounces. 

5.6 

20 

4 

20 

3.5 

11.5 

3 

18 

6 

12 

4.42 

16.3 

4.5 


The  coin  value  of  the  first-class  ore  is  therefore  $91.36  for  the  gold 
and  $21.03  for  the  silver;  total,  $112.13.  By  roasting  the  ore  so  as  to 
leave  one-third  raw  matte,  and  smelting  with  180  to  195  pounds  of  lead 
to  the  ton,  we  ought  to  extract  90  per  cent,  of  the  gold,*  oi-,4.05  ounces, 
worth  $83.71 ;  and  73  per  cent,  of  the  silver,  or  11.90  ounces,  worth 
$15.35,  or  $99.06  in  all.     The  cost  of  this  would  he  about  as  follows: 

Mining  one  ton  of  ore $10  00 

Eoasting :  0.04  day's  labor,  at  $3 $1  20 

0.029  cord  wood,  at  $8 23 

8   months'  interest    on  $10,  at  12   per 

cent 80 

$2  23 

Smelting  :   1.5  day's  labor 4  50 

8  pounds  lead,  at  5  cents 40 

46  bushels  charcoal,  at  25  cents 11  50 

16  40 

Total  for  roasting  and  smelting 18  63 

Total  for  mining,  roasting,  and  smelting 28  03 

If  our  ore  contains  no  copper,  and  the  matte  will  not  pay  for 
■  farther  treatment,  and  we  proceed  at  once  to  cupellatiou,  we 
have  in  addition : 

Cupellation  :  0.24  day's  labor,  at  $3 $0  75 

0.37  bushels  coal,  at  25  cents 09 

0.69  cord  wood,  at  $8 5  52 

9  pounds  lead,  say  at  5  cents 45 

6  81 


Total  for  mining,  roasting,  smelting,  and  cupellation, 35  44 

Profit,  $99.06— $35.44=$63.62. 

We  have  remaining  a  matte  containing  $13.07,  and  probably  a  cer- 
tain amount  of  copper.  Let  us  see  whether  this  will  pay  to  work  by 
itself.    The  cost  will  be : 


•  *  It  will  be  observed  by  reference  to  the  table  of  the  third  fusion  that  all  the  gold 
was  extracted  by  one  operation  at  Lend  in  1866.  I  have,  however,  adhered  to  Dr. 
Turner'B  general  estimate  in  makinjj  the  above  calculations. 
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Eoasting :  0.30  day's  labor,*  at  $3 $0  90 

0.02  cord  wood,  at  $8 18 

$1  OS 

Smeltiug :  0.60  day's  labor,  at  $3 |1  80 

27  bushels  coal,  at  25  cente 6  75 

5  pounds  lead,  at  5  cents 25 

9  80 


10  88 


This  would  cause  a  loss ;  for  calculating  4  per  cent,  loss  on  gold  and 
10  per  cent,  on  silver  in  the  original  ore,  we  have  only  $7.50  which  can 
be  extracted  from  the  matte.  The  loss  would  therefore  be  $3.38,  and 
unless  the  matte  were  worked  for  other  products,  as  for  copper,  it 
probably  could  not  be  utilized  at  present,  though  in  many  cases  it  would 
be  required  as  a  basic  flux  in  the  first  fusion.  Considering  the  present 
state  of  the  West  and  proportion  of  copper  in  the  ore,  the  process  would 
probably  consist  of  three  operations — first,  roasting  the  ore ;  second, 
fusion ;  and  third,  cupellation,  the  copper  matte  being  sold. 

Accepting  the  Burroughs  milling  ore  as  an  average  of  the  second- 
class  ore,  we  have  for  this,  one  ounce  gold,  worth  $20.07,  and  4.5  ounces 
silver,  worth  $5.81  j  total,  $25.48.     The  cost  of  treating  it  would  be  : 

Mining  G  tons $60  00 

Concentrating  6  tons  to  1 6  00 

Eoasting  and  smelting  1  ton 18  63 

Cupellation 6  81 

Add  for  roasting! *  2  00 

Cost  of  treating  6  tons 93  44 

Cost  of  treating  1  tan 15  57 

Yield  at  90  per  cent,  of  the  gold $18  GO 

Yield  at  73  per  cent,  of  the  silver 4  24 

Total  yield 22  84 

Cost 15  57 

Profit $7  27 


This  would  leave  a  matte  containing  $1.86  in  gold  and  silver,  and  per- 
haps some  copper. 

The  above  calculations  are  of  course  theoretical,  so  far  as  they  relate 
to  works  which  have  never  yet  been  established  in  the  Territory.  There 
may  be  errors  in  the  prices  assumed  for  labor  and  njaterials;  but  there 
is  no  reason  why  the  amount  of  labor  and  material  expended  per  ton 
should  be  more  than  at  Lend ;  that  part  of  the  calculations  is  not  theo- 
retical. Undoubtedly  in  establishing  such  works  some  difficulties  would 
be  experienced,  but  with  a  railroad  to  the  foot  of  the  mountains,  and 
the  improved  facilities  for  communication,  the  difficulties  in  the  way 

*  A  certain  correction  has  to  be  applied,  because  the  amount  of  matte  is  taken  as 
larger  than  at  Lend.     I  have  assumed  it  to  be  50  per  cent.  more. 

tFine  ore  requires  a  more  expensive  roasting  than  coarse,  for  vrhich  reason  I  have 
added  50  per  cent,  to  the  cost.  Roasting  in  furnaces,  Mr.  Hague  says,  cost*  |5  in 
Colorado. 
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cannot  compare  witli  those  which  have  been  overcome  in  establishing 
the  milling  system. 

A  chief  drawback  to  extracting  the  precious  metals  in  the  Territory, 
instead  of  concentrating  them  in  a  matte  to  be  exported,  is  thought  to 
be  the  lack  of  lead-ores,  since  the  Georgetown  mines  have  not  fulfilled 
their  promise  as  lead  mines.  Let  us  see  how  much  is  required  for  works 
treating  25  tons  of  ore  a  day,  a  capacity  which  is  considered  to  be  quite 
respectable  for  a  mill ;  and  it  is  to  be  remembered  that  these  25  tons  are 
concentrated  ore  representing  several  times  that  quantity  of  ore  as  it 
came  from  the  mine.  The  loss  amounts  to  about  17.7  pounds  of  lead  per 
ton,  or  less  than  one  per  cent.  Of  galena-ore  yielding,  say,  70  per  cent, 
lead,  one  ton  daily  suffices  for,  say,  70  tons  pyrites,  or  21,000  tons  yearly ; 
two  tons  daily  suffice  for,  say,  140  tons  pyrites,  or  42,000  tons  yearly ; 
five  tons  daily  suffice  for,  say,  350  tons  pyrites,  or  105,000  tons  yearly. 

If  each  ton  of  smelting  ore  represents  C  tons  of  ore  from  the  mine, 
we  have  more  than  600,000  tons  of  ore  treated  with  1,500  tons  of  ga- 
lena-ore. Even  if  the  mines  of  Georgetown  and  Argenta  are  unable 
to  supply  this  amount,  it  could  easily  be  bought  in,  and  brought  from 
Utah,  at  rates  which  would  at  least  pay  its  own  cost.  My  object,  how- 
ever, is  not  to  urge  any  process  upon  the  attention  of  western  miners, 
or  prove  by  full  figures  its  applicability.  I  offer  the  Lend  process  as 
one  which  deals  with  ores  precisely  similar  to  those  of  Colorado,  and 
leave  it  to  those  who  are  interested  in  the  mines  of  that  territory  to 
work  out  its  adaptability. 
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CHAPTER    XII. 

THE    AMALGAMATION   OF    GOLD-OIIES. 

This  chapter  constitutes  a  supplement  to  the  preceding  one  on  eco- 
nomical results  in  the  treatment  of  gold  and  silver  ores  by  fusion,  and 
was  likewise  furnished  to  me  by  John  A.  Church,  E.  M.,  of  New  York. 
I  give  the  chapter  without  change  or  comment;  but  I  do  not  fully  con- 
cur in  the  theory  of  amalgamation  which  it  presents. 

It  is  commonly  supposed  that  mercury  takes  up  gold,  by  reason  of  an 
affinity  which  causes  the  union  of  the  metals  whenever  they  are  brought 
in  contact,  and  in  the  use  of  amalgamated  copper  plates  for  catching 
the  gold,  the  Americans  have  trusted  the  success  of  their  gold-mills 
entirely  to  this  action.  In  Austria  they  proceed,  on  a  ditferent  basis. 
There  they  acknowledge  the  affinity  of  gold  for  mercury,  but  confine  it 
within  small  limits.  The  gold  which  is  dissolved  by  the  mercury,  and 
which  passes  with  it  through  the  filter,  is  that  which  has  a  chemical 
union  with  the  mercury ;  while  that  which  remains  in  the  filter,  and 
after  distillation  forms  the  "  retort,"  is  merely  particles  of  gold  which 
have  mechanically  sunk  into  the  mercury  by  force  of  gravity.  Their  sur- 
faces are  attacked  by  the  fluid  metal,  which  acts  as  a  cement  to  bind 
them  together ;  but  in  no  sense  do  they  form  a  definite  amalgam.  I  will 
not  discuss  this  point  thoroughly  here,  but  merely  point  out  some  facts  in 
relation  to  Colorado  ores  which,  on  this  hypothesis,  give  a  ready  explana- 
tion for  the  poor  yield  of  those  ores  in  the  mill. 

*The  principles  on  which  the  separation  of  gold  from  its  ores  is 
eflected  by  mechanical  means  are  easily  explained.  If  we  have  a  sub- 
stance composed  of  two  elements,  one  having  a  specific  gravity  of  10 
and  the  other  of  5,  it  is  clear  that  if  we  can  provide  a  liquid  having  a 
density  of,  say,  7,  the  former  can  sink  in  it,  and  the  latter  cannot.  To 
accomplish  the  separation  of  the  two  we  have  only  to  crush  the  sub- 
stance to  a  certain  fineness  and  x)lace  it  in  a  bath  of  the  liquid.  As  soon 
as  each  particle  of  gravity  10  comes  in  contact  with  the  fluid,  it  sinks, 
and  we  have  only  to  agitate  the  sand  and  bring  every  particle  in  contact 
with  it  to  produce  perfect  separation.  We  have  then  the  two  elements, 
one  at  the  bottom  and  the  other  on  the  top  of  the  liquid. 

This  is  precisely  w^hat  takes  place  in  the  so-called  amalgamation  of 
gold-ores.  Gold  has  a  specific  gravity  of  19.33,  and  mercury  of  13.60. 
The  iron  pyrites  in  which  the  gold  of  Colorado  is  found  has  a  gravity  of 
about  5,  and  quartz,  another  constituent  of  those  ores,  has  a  gravity  of 
2.6.  It  would  appear,  then,  that  in  a  mixture  composed  of  gold,  si)ecific 
gravity  19.33,  and  pyrites,  specific  gravity  5,  there  should  be  no  difficulty 
in  eflecting  the  separation  when  the  gold  in  a  finely  divided  state  is 
passed  over  mercury  in  which  the  gold  can  and  the  pyrites  cannot  sink. 
The  Austrian  gold-mill  was  devised  to  satisfy  these  conditions,  and  it 
works  perfectly.  In  it  mechanical  contact  between  the  gold  and  mer- 
cury is  effected  in  the  most  perfect  way,  and  the  mercury  lying  in  a  bath 
Ito  1^  inches  deep,  is  in  a  condition  to  act  either  by  affinity  or  merely  as 
a  fluid  of  medium  density.  And  yet  this  apparatus  fails  to  extract  the 
gold  from  most  of  its  ores,  and  the  tailings  are  sent  to  the  smelting- 

*)Vliat  follows  is  partly  taken  from  an  article  by  me  in  the  Scientific  American  of  Oc- 
tober 7,  1871.  In  that  article  an  error  was  made  in  putting  the  "  normal  alloy  "  at  35 
silver  and  65  gold.  It  should  have  been  the  reverse,  or  :^5  gold  and  65  silver.  The  error, 
however,  leaves  the  argument  unaffected. 
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•works,  if  they  can  be  made  to  pay  the  cost  of  treatmeut.  In  some  cases, 
as  for  instance  at  Zell,  spoken  of  in  the  beginuiug  of  this  paper,  the  ore, 
worth  only  $2  and  less  a  ton,  is  unable  to  bear  any  expense  but  amalga- 
mation, and  it  could  not  bear  even  this  were  it  not  for  the  fact  that  its 
gold  is  fine  and  contains  little  silver. 

There  is  a  difficulty  in  treating  gold-ores  with  mercury,  in  the  explana- 
tion of  which  we  may  perhaps  account  for  the  trouble  experienced  in 
Colorado.  Native  gold  is  rarely  or  never  pure.  It  is  alloyed  with  silver, 
which  has  a  specific  gravity  of  10.50.  An  alloy  of  the  two  metals,  there- 
fore, has  a  specific  gravity  between  19.33  and  10.50,  depending  upon  the 
proportion  of  the  two  metals.  With  gold  35  and  sih^er  65  parts,  the 
specific  gravity  of  the  alloy  is  about  the  same  as  that  of  mercury,  and 
it  cannot  sink  in  that  fluid;  that  is,  it  will  not  "amalgamate."  The 
question  is  then,  do  the  ores  of  Colorado  contain  more  than  05  of  silver 
to  35  of  gold  I  Let  us  calculate  the  assays  given  above,  and  we  have 
the  following  table,  the  35  gold  and  05  silver  being  taken  as  the  normal 
alloy : 


Normal  alloy 

Consolidated  Gregory  ore.. 

Illinois  lode 

Gardner 

California 

Burroughs 

Various  mines,  ^,056  tons) 


Average 

Milling  ore,  Burroughs,  (1,340  tons). 


Gold, 
ounces. 


Silver, 
ounces. 


5.6 

4 

3.5 

3 

6 

4.5 


20 
20 
11. 

18 
12 
11 


4.43 


15.41 


Gold. 


Silver. 


35 
92 
16 
23 
15 
33 


23 


65 

78 
84 
77 
85 
67 
70 


4.5 


18 


77 

82 


These  are  fair  specimens  of  Colorado  ores,  and  we  see  that  the  gold 
they  yield  will  not  sink  in  mercury.  And  yet  those  who  adhere  to  the 
milling  process  say  it  does  amalgamate.  That  is  true  to  a  certain  ex- 
tent. Part  of  it  amalgamates,  and  in  that  respect  it  exactly  resembles 
the  Lend  ores,  in  which  part  of  the  gold  amalgamates  and  part  will  not. 
The  explanation  is  that  Colorado  ore  contains  1  free  gold,  2  gold  alloyed 
with  silver,  and  perhaps  3  silver  not  alloyed  with  gold.  Mr.  Hague 
thinks  that  the  mills  extract  about  55  per  cent,  of  the  gold  in  the  first 
operation,  and  15  per  cent,  more  by  a  repetition.  If  we  construct  a 
table  for  Colorado  ores  such  as  I  have  given  for  the  Lend  ores  we  shall 
have  something  like  this : 


AMALGAMATED. 

NOT  AMALGA- 
MATED. 

Free  geld. 

Gold. 

Silver. 

Gold. 

Silver. 

Gregory 

Oinu-fs. 
2.77 
1.98 
1.73 
1.48 
3.46 

Ounces. 
0.46 
.33 

.29 
.24 

.58 

Ounces 
0.69 
.49 
.43 
.37 
.36 

Ouvce.s. 
2.37 
1.69 
1.48 
1.28 
1.96 

Ounces. 
19  31 

Tllinnis 

19  51 

Gardner 

11  07 

California 

17  63 

Bnrrougha 

11  64 

Average 

11.42 

2.28 

1.90 
0.32 

2.34 
0.46 

8.78 
1.76 

79.  16 
15  83 

0.78 

17.59 

Free  gold. 

Alloy. 

Average 

2.28 

Ifi  37 
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Thus  we  see  from  this  table  that  of  the  above  Colorado  ores  only  57.7 
per  cent,  of  the  gold  and  2.9  per  cent  of  the  silver  is  extracted  by  amal- 
gamation. ThesQ  proportions  are,  of  course,  hypothetical ;  but  we  may 
regard  them  as  near  the  truth. 

The  Burroughs  milling  ore  contains  1  ounce  gold  and  4.5  ounces  silver. 
At  the  same  rate  of  yield  the  proportions  would  be : 


AMALGAMATED. 

XOT  AMALGA- 
MATED. 

Freegold. 

Gold. 

Silver. 

Gold. 

Silver. 

"RnTTfiiif^Tifl  TVTillin*''"        ....................... 

Ounces. 
0.41)5 

Ounces. 
0.085 

Ounces. 
0. 127 

Ounces. 
0.42 

Ounces. 
4.373 

The  value  of  the  Burroughs  milling  ore  is  therefore  $12.15  in  gold 
that  will  amalgamate,  and  $14.42  alloy  that  will  not  auialgamate ;  or 
45.5  of  the  former  and  54.5  of  the  latter  in  100  of  value.  Thus  we  see 
that  to  its  great  fault  of  not  extracting  more  than  70  per  cent,  of  the 
gold  amalgamation  ;idds  the  loss  of  nearly  all  the  silver;  so  that  the 
real  saving,  even  by  the  best  work,  including  a  repetition  of  the  milling, 
is  under  60  per  cent,  of  the  value. 

I  judge  that  the  Colorado  ores  contain  silver  not  alloyed  with  gold, 
from  the  fact  that,  although  a  great  deal  of  the  gold  has  been  removed 
by  the  mercury,  which  leaves  nearly  all  the  silver,  the  tailings  show 
no  i^roportionate  increase  of  silver  to  gold.  Silver  has  therefore  been 
removed  as  well  as  gold,  ajid  in  about  the  same  proportion.  In  three  tables, 
giving  assays  of  tailiugs,  which  Mr.  Hague  publishes,  we  have  the  fol- 
lowing proportions : 

Gold.        Silver. 
Ounces.    Ounces. 

1 1.05  4.32 

2 0.66  2.63 

3 2.34  3.87 

Average 1.35  3.61 

Proportion 27  73 

Compared  with  23  gold  and  77  silver,  which  is  the  average  of  the  ores, 
these  figures  show  that  both  silver  and  gold  have  disappeared,  and  about 
equally,  in  the  process  of  milling.  Though  hardly  necessary,  I  will  say 
that  nothing  in  the  bullion  explains  this  fact,  for  that  is  composed  of 
845  gold  to  155  silver,  on  an  average.  The  cause  of  this  loss  is  undoubt- 
edly defective  concentration.  The  ores  probably  contain  i^roper  silver- 
minerals,  which  are  very  brittle,  reduce  to  a  fine  powder  in  crushing, 
and  are  easily  carried  otf  on  the  stream.  It  may  be,  too,  that  the  small 
proportion  of  galena  found  in  the  ore  is  highly  argentiferous,  but  con- 
tains little  or  no  gold.  This  would  partly  account  for  the  loss  of  silver, 
for  when  galena  is  stamped  through  a  mesh  of  25  to  the  inch,  and  then 
concentrated  in  a  buddle  we  may  be  sure  that  very  much  of  it  goes  in 
the  water. 

It  must  not  be  supposed  that  the  above  table,  in  which  the  gold  of 
Colorado  ores  is  divided  into  free  gold  and  auriferous  silver,  is  correct 
in  its  proportions.  In  the  ore  there  are  j)robably  an  unknown  number 
of  distinct  alloys,  and  the  gold  we  obtain  comes  (1)  from  tine  gold,  (2) 
from  those  alloys  which  contain  more  than  35  i^er  cent,  of  gold.  Wo 
know  from  the  bullion  tliat  about  one-sixth  of  the  amounts  which  I 
have  put  down  to  fine  gold  is  really  silver.   The  great  fact  remains  that,  if 
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vve  accept  the  Austrian  explanation,  the  Colorado  ores  ouglit  not  to  amal- 
gamate well ;  and  when  we  examine  the  results  of  practice,  we  find  that 
they  do  not.  This  may  be  only  a  coincidence,  but  if  so,  it  is  one  suf- 
ficiently remarkable  to  make  us  reconsider  the  determination  to  force 
those  ores  to  amalgamate,  to  which  we  have  so  stubbornly  held  for  ten 
or  twelve  years. 

Before  leaving  this  subject  it  may  be  well  to  inquire  how  it  is  that 
gold  is  amalgamated  on  copper  i)lates  in  Colorado,  where,  of  course, 
there  is  no  mercury-bath.  All  experimenters,  I  believe,  agree  that 
more  than  half  the  amalgam  obtained  is  made  in  the  battery,  and  the 
plates  placed  there  collect  the  larger  part  of  the  gold-sand.  Probably 
still  more  comes  in  contact  with  the  mercury  within  the  battery,  and 
issues  from  the  screen  with  the  surfaces  of  the  gold-j)articles  covered 
with  mercury,  or  a  true  amalgam  of  gold  and  mercury,  which  gives 
them  the  power  of  adhering  to  the  coat  of  amalgam  on  the  plates.  One 
of  the  signs  for  which  the  amalgamator  constantly  watches  is,  in  fact, 
the  appearance  of  hard,  dry  particles  of  "  amalgam,"  which  he  knows 
by  experience  are  apt  to  pass  over  the  plate  without  adhering.  He  adds 
mercury,  to  the  battery  and  the  particles  then  come  out  with  a  softer  coat 
and  readily  fix  themselves  to  the  plate.  The  success  of  the  plates  as 
amalgamators  is  also  greater  when  there^s  a  thick  coat  of  soft  amalgam 
on  them,  and  all  these  facts  point  to  the  supposition  that  the- gold  is 
retained  on  the  plates  by  virtue  of  the  cementing  iiro[)erties  of  the  mer- 
cury with  which  it  becomes  covered  in  the  battery. 

Another  method  of  amalgamating  gold,  in  use  in  this  country,  is  the 
Washoe  pan-amalgamation.  In  the  pans,  it  is  well  known,  there  is  no 
bath  of  mercury,  but  this  metal  is  distributed  through  the  i^ulp  in  small 
drops,  the  object  being  to  secure  not  only  thorough  contact  of  the  mer- 
cury with  the  silver,  but  also  to  maintain  this  contact  long  enough  to 
have  chemical  action  set  in.  To  run  sulphide  or  even  chloride  of  silver 
over  mercury,  as  gold  is  run  over  a  bath  of  that  metal  in  the  Austrian 
mill,  would  not  answer.  But  the  Comstock  ore  contains  gold  as  well  as 
silver,  and  the  Washoe  secures  a  very  good  i^roportion  of  it ',  as  much, 
probably,  as  any  amalgamation  will  extract  of  gold  that  is  not  posi- 
tively fine.  The  following  results  of  numerous  bullion  assays  taken 
from  Mr.  Hague's  book  represent  in  all  133,844:  tons  of  third-class 
ore,  and  5,105  tons  of  second-class  ore :  for  third  class,  32.4  gold 
and  67.G  silver ;  for  second  class,  3G.7  gold  and  63.3  silver.  So  that 
gold  is  really  saved  in  the  Washoe  pans,  and  they  seem  to  work,  in 
fact,  better  than  the  Colorado  mills,  for  they  extract  no  less  than  81.1 
per  cent,  of  the  gold  and  G4.6  j^er  cent,  of  the  silver,  estimated  on  the 
mill  samples.  How  is  it  that  gold  can  be  taken  up  when  the  mercury 
is  in  fine  drops  all  through  the  pulp,  and  there  is  no  opportunity  for  its 
mechanical  action  as  a  fluid  of  medium  density  ?  Though  no  examina- 
tion of  this  subject  has  been  made,  I  have  no  doubt  the  bulk  of  the 
gold  is  obtained,  either  in  the  pan  where  the  pulp  is  thinned,  or  in  the 
settler  where  it  undergoes  still  greater  thinning,  and  the  conditions  are 
in  fact  extremely  favorable  for  collecting  the  gold  at  the  bottom,  and 
entirely  by  mechanical  means.  There  it  meets  with  mercury  and  follows 
it  in  its  subsequent  movements.  Undoubtedly  some  gold  is  taken  up  by 
the  mercury  while  still  distributed  through  the  pulp,  but  the  con- 
ditions under  which  mercury  separates  this  metal  from  its  ores  teach  us 
that  this  cannot  be  a  very  large  proportion  of  the  whole.  It  is,  indeed, 
a  very  small  proportion,  and  fortunately  there  is  an  analysis  which 
proves  this.  In  the  chapter  on  the  chemistry  of  the  Washoe'process  we 
have  the  following  analysis  of  some  crystals  of  Washoe  amalgam  given  : 
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Mercury 75. 04 

Silver 24. 1 8 

Gold 77 

The  proportions  of  silYer=96.5  to  gold==3.5,  are  here,  it  will  be  ob- 
served, very  different  from  those  found  in  the  bullion  of  the  third-class 
ore  spoken  of  above,  and  which  was,  silver  G7.G,  and  gold  32.4. 

In  working  the  small  pan  used  in  making  the  experiments  upon  which 
the  chapter  upon  the  chemistry  of  the  pan-i^rocessis  based,  it  is  to  be  noted 
that  no  such  proportion  of  silver  to  gold  was  obtained  as  that  whick 
occurs  in  the  regular  returns  of  the  Savage  Company.  In  trying  the 
first-class  Savage  ore,  the  bullion  contained  silver  934.7,  to  gold  49.5  ; 
or,  in  100  parts,  silver  94.9  and  gold  5.1 ;  and  yet  the  yield  of  silver  was 
only  32.55  per  cent.,  while  that  of  the  gold  was  70.6.  Had  the  yield  of 
silver  equaled  that  of  gold,  the  proportion  of  the  latter  would  havB 
been  very  much  smaller.  Probably  in  working  in  the  large  way  gold 
collects  in  the  bottom  of  the  agitator  and  is  taken  up  by  the  mercury 
of  the  next  charge  of  pulp,  a  state  of  things  that  could  not  exist  in  the 
experiments,  because  the  apparatus  was  there  thoroughly  cleaned  after 
each  pan. 
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CHAPTER   XIII. 

THE    AMALGAMATION   OF    SILVER  OEE^   IN    PANS,    WITH 

THE  AID  OF  CHEMICALS. 

The  attention  of  tlie  mining  pnblic  has,  within  late  years,  been  largely 
attracted  to  the  existence  of  numerous  veins  and  deposits  of  silver-ore, 
the  beneficiation  of  which  was,  however,  apparently  impracticable,  as 
the  ores  they  furnish  cannot  be  worked  with  any  degree  of  success  by 
the  ordinary  amalgamation-process,  and  are  not  sufficiently  rich  to  bear 
the  expense  of  roasting,  even  after  the  improved  and  cheaper  methods 
now  in  vogue.  An  over-confidence  in  the  adaptability  of  the  ordinary 
Washoe  x>rocess  to  the  working  of  ores  of  the  most  different  characters 
has  led  to  numerous  failures,  while,  on  the  other  hand,  the  caution  bred 
of  experience  causes  "many  properties  to  lie  idle  which  would  prove 
remunerative  under  a  method  of  treatment  equal  in  thoroughness  to  the 
ordinary  process,  without  greatly  exceeding  it  in  expense.  The  demand 
for  such  a  process  has  within  the  last  three  years  been  practically  tilled, 
but  the  suspicion  with  which  all  innovations  are  regarded,  and  the 
uninvestigative  spirit  of  the  "  practical "  millman,  have  prevented  this 
new  method  from  being  more  generally  known  and  adopted.  The  facts 
now  set  forth  should  demonstrate  its  usefulness  beyond  a  question.  A 
test  of  its  merits  can  be  readily  made.  Simple  as  it  appears,  it  can  be 
made  to  solve  many  metallurgical  and  financial  problems  in  the  way  of 
working  ores  to  a  fair  percentage  of  their  value,  and  with  profit,  which 
hitherto  have,  by  their  apparent  rebelliousness,  proven  only  sources  of 
loss. 

The  first  successful  attempt  at  amalgamating  rebellious  silver-minerals 
in  pans,  and  without  roasting,  was  made  on  the  Comstock  slimes.  By 
far  the  greater  portion  of  these  slimes  was  in  former  years  allowed  to 
run  to  waste.  This  loss  was  probably  looked  upon  as  an  evil  unavoidable 
in  wet-crushing  mills,  and  was  partially  excused  by  the  fact  that  not  more 
than  35  per  cent,  of  their  gross  value  could  be  extracted  by  the  then 
known  methods  of  treatment.  There  was  consequently  but  little  induce- 
ment to  millmen  to  save  slimes  assaying  $40  per  ton,  or  thereabout,  as 
they  could  barely  be  worked  to  a  profit.  Thousands  of  tons  were  thus 
lost,  w  hich  at  the  present  day  would  yield  au  enormous  fortune  to  their 
owner. 

Some  three  years  ago  a  series  of  experiments  were  made,  which  clearly 
proved  that  these  slimes  could  be  worked  to  a  high  percentage  at  a  cost 
which,  though  greater  than  that  of  ordinary  milling,  still  left  a  good 
margin  for  profit.  Mill-owners  were  induced  to  save  and  sell  what  thej' 
had  hitherto  allowed  to  run  waste,  and,  shortly  after,  the  working  of 
slimes  became  a  distinct  feature  of  milling  on  the  Comstock. 

All  this  was  effected  simply  by  adapting  to  the  Washoe  pan -process 
certain  features  of  the  Mexican  patio,  namely,  the  use  of  sulphate  of 
copper  and  salt  in  sufficient  quantities  to  decompose  the  rebellious  silver- 
minerals  and  leave  them  in  a  favorable  state  for  amalgamation.  The 
successful  application  of  these  chemicals  to  the  ordinary  Washoe  process 
was  entirely  novel.  It  is  true  that  in  former  years  many  millmen  had 
tried  these  chemicals  among  a  host  of  others,  but  their  experiments 
were  invariably  carried  on  with  such  a  want  of  knowledge  ithat  failure 
Avas  inevitable.     Some  used  bluestone  without  salt,  and  others  salt  with- 
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oat  bluestone.  WLen  the  two  were  used  simultaneously,  tlie  amount 
was  so  small  that  the  effect  could  not  be  appreciated.  At  the  time 
referred  to  it  was  a  maxim  among  millmen  that  no  benefit  was  to  be 
derived  from  the  use  of  chemicals.  Mr.  Kiistel,  in  his  book  on  the 
Washoe  process,  after  giving  a  list  of  different  chemicals  employed  or 
recommended — none  of  which  were  probably  ever  largely  adopted — 
expresses  strong  doubts  as  to  the  efficacy  of  any  or  all  chemicals ;  and 
in  a  later  article,  after  admitting  the  extraordinary  effects  obtained  on 
slimes,  states  that  the  same  process  would  not  be  applicable  to  sands. 
So  much  to  vindicate  the  practical  originality  of  this  process.  It  will 
be  shown  farther  on  that  it  can  be  applied  with  equal  advantage  to  the 
working  of  sands  and  tailiags.  There  is  no  certainty  as  to  the  formulai 
in  obedience  to  which  the  chloride  of  copper — which  is  formed  by  the 
mutual  action  of  salt  and  sulphate  of  copper — effects  its  ijurpose. 
Chemists  are  not  agreed  as  to  the  various  re-actions,  and  the  subject  is 
still  under  dispute.  Its  theoretical  comprehension  is,  however,  not 
essential  to  the  practical  operations  which  will  be  described. 

We  will  first  consider  the  application  of  chloride  of  copper  to  the 
working  of  slimes,  and,  later,  its  extension  to  the  treatment  of  sands  or 
pulp. 

Slimes  constitute  the  clayey  portion  of  the  ore  which  flows  from  the 
battery  in  wet-crushing  mills,  and  is  imperfectly  caught  or  settled  in 
the  tanks  constructed  for  the  purpose  of  catching  the  crushed  ore.  It 
is  needless  to  say  that  with  a  sufiicient  number  of  tanks  these  slimes 
could  be  saved,  but  lack  of  space  generally  renders  this  impracticable, 
and  the  usual  plan  is  to  allow  them  to  flow  into  reservoirs  outside  of  the 
mill,  from  which  they  are  afterward  dug  out,  allowed  to  dry,  and  hauled 
to  the  mill. 

The  mechanical  treatment  of  slimes  varies  but  little  from  that  of 
ordinary  ore.  Their  finely-divided  condition  renders  grinding  unneces- 
sary, and  calls  merely  for  a  sufficiently  violent  motion  to  thoroughly 
incorporate  the  quicksilver  with  the  pulp. 

The  length  of  time  devoted  to  the  amalgamation  of  a  charge  of  ore  is 
influenced  to  a  great  extent  by  the  amalgamating  capacity  of  the  mill, 
and  by  various  reasons  of  economy.  It  often  becomes  advisable  to 
sacrifice  a  certain  percentage  of  the  value  for  the  sake  of  working  a 
greater  number  of  tons  per  diem.  To  insure  good  results  a  charge 
should  not  remain  in  the  pan,  subject  to  the  action  of  quicksilver  and 
chemicals,  less  than  six  to  seven  hours. 

In  working  ordinary  ores  the  quicksilver  is  not  added  until  the  pulp 
has  been  thoroughly  ground.  This  is  to  prevent  the  flouring  of  the 
quicksilver;  but  since  slimes  require  no  grinding,  one  might  suppose 
that  it  would  be  more  advantageous  to  put  the  quicksilver  into  the  pan 
on  charging,  thus  allowing  more  time  to  the  amalgamation. 

Experience  has,  however,  shown  that  better  results  are  obtained  by 
putting  in  the  chemicals,  i.  e.,  sulphate  of  copper  and  salt,  first,  and 
adding  the  quicksilver  from  two  to  three  hours  later,  thus  allowing  the 
intervening  length  of  time  for  the  decomposition  or  "preparation"  of 
the  refractory  minerals.  The  reason  of  this  is  not  immediately  apparent, 
as  the  quicksilver  charged  simultaneously  with  the  chemicals  should 
attack  the  chloridized  (?)  silver-minerals  i?i  statu  nasoenti.  The  amount 
per  ton  of  chemicals  employed  varies  with  the  richness  of  the  slimes. 
The  quaatity  is  always  largely  in  excess  of  that  called  for  by  the 
chemical  equivalents  of  the  minerals  to  be  acted  upon,  but  in  very  large 
pans  the  relative  proportions  may  be  diminished.  Taking  ordinary 
slimes,  assaying  thirty  dollars  per  ton,  as  a  basis,  the  average  quantities 
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of  sulphate  of  copper  and  salt  employed  per  ton  are  10  to  12  pounds  of 
the  former  and  20  to  25  jjounds  of  the  latter. 

These  quantities  maybe  advantageously  increased  on  slimes  of  higher 
grade.  The  exact  amounts  must  be  determined  by  conscientious  assays. 
In  working  slimes  of  uniform  character,  the  varying  fineness  of  bullion 
furnishes  an  excellent  empirical  test  of  the  amount  of  chemicals  to  be 
employed.  The  baseness  of  the  bullion  increases  with  the  quantity  of 
sulphate  of  copper  used,  owing  to  the  precipitation  of  copper  by  the  iron 
of  the  pan,  and  its  consequent  amalgamation.  The  niillman  soon  dis- 
covers that  beyond  a  certain  point  an  excess  of  sulphate  of  copper  pro- 
duces no  adequate  results  besides  reducing  the  fineness  of  his  bullion. 
Having  once  determined  the  average  fineness  of  his  bullion  when  work- 
ing under  the  most  favorable  circumstances,  he  increases  or  diminishes 
the  amount  of  sulphate  of  copj^er  as  the  bullion  becomes  finer  or  baser 
than  his  standard. 

The  same  amount  of  chemicals  with  richer  &limes  will  produce  finer 
amalgam,  which  is  due  to  the  fact  that  a  largeramount  of  silver  is  amal- 
gamated while  the  same  percentage  of  copper  is  precipitated.  Should 
the  value  of  the  slimes  and  consequent  fineness  of  the  bullion  increa-se 
materially,  it  becomes  necessary  to  determine  by  assay  the  most  advan- 
tageous proportion,  and  to  adopt  a  new  standard  of  fineness.  A  source 
of  great  expense  in  the  working  of  slimes  is  the  excessive  and  appar- 
ently unavoidable  loss  of  quicksilver.  Working  with  all  the  advantages 
of  settlers  and  agitators,  this  loss  seldom  falls  below  four  pounds  per  ton, 
whereas  in  quartz-mills  it  does  not  as  a  rule  exceed  1^  to  1.^  pounds  per 
ton  of  ore.  This  is  undoubtedly  due  to  the  nature  of  the  slimes,  which 
have  the  same  efiect  upon  the  quicksilver  as  oil  or  grease,  forming  a  film 
or  coating  over  the  surface  of  the  metal,  and  preventing  the  globules 
from  uniting.  The  minute  particles  settle  with  difuculty,  and  to  a  great 
extent  flow  off  with  the  tailings.  The  excessive  loss  in  working  slimes 
cannot  with  justice  be  ascribed  to  the  action  of  chloride  of  copper,  as  in 
working  the  tailings  by  the  sajne  process  the  loss  of  quicksilver  per  ton 
is  not  greater  than  in  ordinary  quartz-mills,  thus  proving  sutficiently 
that  the  deleterious  action  of  chloride  of  copper  upon  quicksilver  is  not 
appreciable  upon  so  large  a  scale. 

Many  attempts  have  been  made  to  effect  a  saving  of  quicksilver  in 
milling,  but  so  far  only  mechanical  appliances  have  met  with  success. 
Although  sodium,  sodium  amalgam,  cyanide  of  potassium,  &c.,  are  very 
effective  in  temporarily  "enlivening"  the  quicksilver,  their  action 
speedily  dies  out  after  the  latter  has  been  transferred  to  the  pan,  and 
experience  has  sufiiciently  demonstrated  that  when  employed  in  prac- 
ticable quantities  they  have  no  effect  in  aiding  the  amalgamation.  The 
only  thorough  method  of  cleansing  quicksilver  is  to  retort  it,  and  the  use 
of  proper  straining-sacks  will  render  a  recourse  to  the  method  unneces- 
sary. 

The  following  table  will  show  results  obtained  in  working  on  a  large 
scale  two  different  lots  of  slime  : 

1.  Slimes  from  various  mills. 


"2 

!.  Slimes  from  Savage  ore. 

r-4 

Assay  value  per  ton. 

Yield  per  ton. 

Per  cent,  extracted. 

ITineness  of  bullion. 

a 

•A 

Gold. 

Silver.     Total. 

Gold. 

Silver. 

Total. 

Gold. 

.Silver. 

Total. 

Gold. 

Silver.     Total. 

\ 
2 

$7.28 
6.03 

§^22.  44  1  $29.  72 
35.70  1     41.73 

$4.01 
4.60 

$20. 20 
31.08 

$24. 21 
35.08 

55.  08 
76. 28 

SO.  01 

87.  OG 

81.46 
85.50 

005 
005 

401 

537 

406 
542 
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The  results  obtained  in  the  working  of  lot  No.  2  are  somewhat  above 
the  average,  which  can  be  estimated  at  about  80  i^er  cent,  of  the  assay 
value. 

The  method  of  treatment  uow  in  vogue  is  susceptible  of  modification 
and  improvement.  The  yield  can  be  increased  by  charging  the  chemi- 
cals at  two  different  periods,  say  two-thirds  at  first  and  the  remaining 
third  two  or  three  hours  later.  This  is  due  to  the  fact  that  the  action  of  the 
chloride  of  copper  becomes  more  feeble  as  time  elapses,  and  is  revivified 
by  the  addition  of  this  second  portion. 

A  saving  in  the  amount  of  salt  consumed  can  be  effected  by  dissolving 
it  together  with  the  sulphate  of  copper  in  vats  in  proportions  approxi- 
mating to  their  chemical  equivalents,  and  charging  the  resulting  chloride 
of  copper  in  the  liquid  state.  The  plan  of  putting  the  sulphate  of  cop- 
per and  salt  into  the  pan  separately,  necessitates- a  large  excess  of  the 
latter  to  insure  the  complete  decomposition  of  the  former.  An  excess 
of  salt  was  originally  deemed  advantageous  on  the  supposition  that  it 
would  act  beneficially  in  holding  the  chloride  of  silver  in  solution,  thus 
presenting  more  surfaces  of  contact  to  the  action  of  the  quicksilver,  and, 
moreover,  would  convert  the  Hg  CI  formed  to  Hg  CP,  in  which  state  it 
would  be  precipitated  by  the  iron  of  the  pans  in  the  metallic  form.  It 
is,  however,  improbable  that  such  re-actions  should  occur  on  a  large  scale 
where  there-agents  represent  so  small  a  proportion  of  the  entire  mass. 

The  discovery  of  a  cheap  method  of  working  slimes  led  to  important 
results.  The  same  process  was  soon  applied  to  the  working  of  low-grade 
tailings,  of  which  vast  quantities  had  accumulated  on  the  plains  border- 
ing on  the  Carson  Eiver,  at  Dayton,  and  at  other  points.  Several  mills, 
with  a  capacity  of  working  from  250  to  300  tons  per  diem  each,  are  now 
in  operation  in  Dayton  and  vicinity.  The  tailings,  which  were  formerly 
allowed  to  run  into  the  Carson  Eiver,  are  now  carefully  saved,  and  in 
fact  to  such  an  extent  has  the  re-action  set  in  against  the  wasteful  prac- 
tices of  the  past,  that  many  mill-owners  save  the  tailings  after  they  have 
passed  through  the  pans,  with  a  view  to  reworking  them  at  some  future 
time.  The  tailings  being  mostly  very  poor,  it  becomes  necessary  to  work 
a  large  amount  daily  in  order  to  obtain  a  fair  interest  on  the  capital  in- 
vested. This  is  efiected  by  using  very  large  pans  and  by  rapid  amalga- 
mation. Economy  in  the  time  devoted  to  amalgamation  cannot,  how- 
ever, be  effected  without  sacrificing  a  portion  of  the  precious  metals 
which  might  otherwise  be  saved.  It  is,  however,  considered  policy  to 
suffer  this  loss.  The  method  of  treatment  is  practically  the  same  as  in 
working  slimes,  with  the  exception  that  a  smaller  proportion  of  sulphate 
of  copper  and  salt  is  nsed,  and  that  in  other  respects  less  attention  is 
paid  to  the  extraction  of  a  high  percentage,  the  value  of  the  tailings  not 
justifying  too  careful  a  manipulation.  For  the  same  reason  the  extra 
expense  of  grinding  the  tailings,  which  would  undoubtedly  increase  the 
yield,  is  dispensed  with. 

As  a  rule  the  bullion  produced  is  very  base,  not  exceeding  on  the 
average  .450.  and  often  going  as  low  as  .350. 

In  the  mill  of  Birdsall  &  Co.,  in  Dayton,  where  the  crude  bullion  rarely 
exceeds  in  fineness  the  latter  figure,  an  inexpensive  process  has  been 
adopted  for  partially  refining  it. 

As  the  bullion  comes  from  the  retort  a  great  portion  of  the  copper  is 
found  in  a  crust  on  the  surfaceof  the  slab.  This  slab-crust,  which  contains 
some  silver  and  gold,  is  separated  from  the  finer  metal  beneath,  and  the 
latter  is  cast  into  bars  500  to  600  tine.  The  cupreous  crust  is  roasted  in 
a  reverberatory  furnace  and  crushed,  and  the  copper-oxide  separated  by 
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means  of  sulphuric  acid.  The  bullion  from  other  mills  is  sold  in  the 
crude  state,  and  suffers  a  discount  proportionate  to  its  baseness. 

Even  with  the  use  of  suli)hate  of  copper  and  salt  the  percentage  ex- 
tracted from  low-grade  tailings  rarely  exceeds  50  to  55  per  cent.  This 
is  due  principally,  as  above  stated,  to  the  necessity  of  a  cheap,  rapid, 
and  consequently  imperfect  treatment.  The  same  tailings,  however, 
worked  without  chemicals,  but  otherwise  in  the  same  manner,  would 
not  yield  over  20  to  25  per  cent,  of  their  value,  and  in  some  cases  not  so 
much  as  that.  Eicher  tailings  give  better  results,  and  are  also  treated 
more  carefully. 

In  a  mill  of  large  capacity,  and  in  good  working  order,  the  cost  of  v^ork- 
ing  does  not  exceed  B'i  to  8^  per  ton.  Hence  there  is  still  a  ma^rgin  for 
profit  on  tailings  assaying  onlj^  $9  to  $10  per  ton. 

The  pans  now  almost  universally  in  use  in  the  Washoe  tailing-mills 
have  a  capacity  of  from  G  to  8  tons,  and  the  time  of  working  the  charge 
generally  does  not  exceed  four  hours.  More  than  half  an  hour,  however, 
Is  consumed  in  charging  and  discharging,  in  heating  the  pulps,  &c.  The 
actual  time  of  treatment,  therefore,  is  less  than  three  and  a  half  hours. 

The  following  table  will  show  the  amount  extracted  from  one  half 
hour  to  one  half  hour,  from  a  charge  of  tailings  assaying  $15.31  per  ton, 
worked  in  a  pan  of  eight  tons'  capacity. 

Value  of  tailings,  $15.31. 

Silver.   ^if^^l^P- 

Assay  value  of  sample  from  pan,  end  of  first  half  hour $12.40  2.91 

Assay  value  of  sample  from  pan,  end  of  second  half  hour 11.70  .70 

Assay  value  of  sample  from  pan,  end  of  third  half  hour 10.83  .87 

Assay  value  of  sample  from  pan,  end  of  fourth  half  hour 9.58  1.25 

Assay  value  of  sample  from  pan,  end  of  fifth   half  hour 9.02  .56 

Assay  value  of  sample  from  pan,  end  of  sixth  half  hour 8.09  .93 

Assay  value  of  sample  from  pan,  end  of  seventh   half  hour 7.85  .24 

Assay  value  of  sample  from  pan,  end  of  eightli  half  hour 7.77  .08 

7.54 


Total  percentage  extracted,  49.30  i^ev  cent. 

The  falling  off  in  the  yield  in  the  seventh  and  eighth  half  hours  is 
due  to  the  insufiSciency  of  chemicals  used,  their  action  having  spent  it- 
self in  the  earliest  part  of  the  treatment. 

Until  the  introduction  of  the  use  of  the  sulphate  of  copper  and  salt, 
the  working  of  tailings  was  confined  to  rich  lots,  where  a  small  per- 
centage of  the  value  would  still  prove  remunerative,  and  to  blanket- 
concentrations.  The  richness  of  the  latter  consisted  to  a  great  extent 
in  amalgam,  and  its  successful  extraction  was  consequently  an  easy  mat- 
ter. 

Before  dismissing  the  subject  of  slimes  and  tailings,  it  is  necessary  to 
refer  to  certain  classes  of  these  ores  which  do  not  yield  to  the  action  of 
sulphate  of  copper  and  salt  to  the  extent  claimed  in  the  foregoing  pages. 
The  precise  cause  of  this  rebelliousness  has  never  been  accurately  ascer- 
tained, but  from  the  fact  that  the  bullion  produced  in  working  them  is 
always  of  exceeding  fineness  (y^oVo  ^^^^  over)  even  when  a  large  ex- 
cess of  sulphate  of  copper  is  useil,  it  is  evident  that  the  evil  consists  in 
the  presence  of  some  substance  which  decomposes  the  sulphate  of  cop- 
per, thus  producing  the  same  effect  as  if  none  were  used.  This  injurious 
agent  is  probably  an  alkali  or  alkaline  earth.  It  is  to  be  regretted  that 
we  have  no  knowledge  of  any  cheap  chemical  re  agent  ])roducing  prac- 
tically the  same  effect  as  chloride  of  copper,  and  which  would  not  be 
subject  to  this  decomposition. 
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The  following  table  will  sbow  to  what  extent  the  treatment  of  slimes 
is  affected  by  the  elimination  of  the  copper-salt.  Five  hundred  and 
sixty-two  and  one-quarter  tons  of  slime  from  Ohollar  ore  were  worked 
in  charges  of  2,500  pounds  each,  with  15  pounds  sulphate  of  copper 
and  30  ])ounds  salt  to  the  charge.    Total  amount  worked,  562i  tons. 


Value  per  ton 

Total  values 

Yield 

Perceutasre  extracted. 


Gold. 


$12  60 

7, 084  35 

1,651  16 

23.  30 


Silver. 


$30  91 

17, 379  14 

6, 200  93 

35.68 


Total. 


$43  51 

.-4,463  49 

7, 852  09 

32,97 


Fineness  of  bullion 


Gold. 

I'OUU 


Silver.        Total. 

100  0 


Tooo 


Within  half  an  hour  of  putting  the  sulphate  of  copper  into  the  pan, 
chemical  tests  could  not  detect  the  presence  of.  copper  in  solution  in  the 
pulp,  thus  proving  that  it  bad  been  almost  immediately  decomposed. 
The  same  phenomenon  has  presented  itself  in  the  working  of  tailings. 

Such  cases,  however,  are  exceptional,  but  prove  why  in  certain  in- 
stances the  use  of  sulphate  of  copper  and  salt  may  not  produce  the 
effects  claimedfor  them.  Apart  from  these  exceptional  cases  the  beneficial 
effects  of  chloride  of  copper  being  thoroughly  established,  the  question 
naturally  arises  whj^  its  use  is  principally  limited  to  the  working  of 
slimes  and  tailings,  and  why  it  is  not  more  generally  employed  in  quartz- 
mills.  There  is  not  the  slightest  dcubt  that  an  intelligent  use  of  chem- 
icals would  fsrove  highly  beneficial  in  many  cases  where  the  old  method 
of  treatment  without  chemicals  is  adhered  to.  The  ores  of  the  Corn- 
stock  ledge  are  particularly  docile  under  their  influence.  It  is  true  that 
many  mill-men  claim  to  have  investigated  the  matter,  and  have  pro- 
nounced against  the  use  of  chemicals,  but,  as  has  already'been  stated, 
their  experiments  were  carried  on  in  such  an  unfair  manner  that  failure 
was  inevitable.  It  could  not  be  expected  that  a  few  ounces,  or  even  a 
few  pounds,  of  sulj)hate  of  copper  and  salt  would  produce  appreciable 
results  upon  a  ton  of  ore,  and  yet  mill-men  were  deterred  from  using 
larger  quantities  through  the  fenr  of  producing  baser  bullion.  It  is  a 
common  superstition  that  fine  bullion  is  a  guarantee  of  skillful  amalga- 
mation, than  which  nothing  is  less  true.  Until  this  i)rejudice  is  eradi- 
cated it  is  useless  to  look  for  the  employment  of  sulphate  of  copper  in 
quartz-mills  in  quantities  sufficient  to  establish  its  merits.  Another 
cause  of  indifference  on  the  part  of  Washoe  mill-men  is  the  fact  that 
they  generally  find  no  difficulty  in  returning  by  their  present  method  of 
working  G5  i^er  cent,  of  the  value  of  the  ore,  the  amount  universally 
guaranteed  by  customs  mills,  and  are,  naturally  enough,  not  disposed 
to  increase  the  cost  of  working  without  corresponding  benefit  to  them- 
selves. The  mine-owners  also  appear  to  be  satisfied  with  these  results, 
but  their  apparant  indifference  to  their  own  interests  does  not  admit  of 
so  simple  an  exj^lanation. 

The  first  quartz-mill  to  adopt  the  use  of  sulphate  of  copper  and  salt 
was  that  of  the  Meadow  Valley  Company,  near  Pioche,  Nevada.  This  mill 
commenced  operations  in  the  summer  of  1870.  Owing  to  a  misunder- 
standing only  a  small  supply  of  sulphate  of  copper  was  on  hand  at  the 
time,  and  when  this  was  exhausted  the  difference  in  j^ercentage  extracted 
was  immediately  apparent.  During  the  first  week's  run  the  yield  was  equal 
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to  80  per  cent,  of  the  value  of  the  ore.  When  the  chemicals  were  ex- 
hausted the  yield  fell  below  40  per  cent.,  only  to  recover  on  the  receipt  of 
a  fresh  supply  of  sulphate  of  copper.  The  following  table  will  show  the 
difference  in  j)ercentage  extracted  while  working  with  and  without 
chemicals : 

July  and  August,  1870 — Percentage  extracted,  54.40,  working  three- 
quarters  of  the  time  without  chemicals. 

September — 64.39,  working  one-half  the  time  without  chemicals. 

October — 87.90,  working  with  chemicals. 

November — 82.5,  working  with  chemicals. 

December — 81.8,  working  with  chemicals. 

January — 76.7,  working  with  chemicals. 

February — 77.6,  working  with  chemicals. 

March — 68,  working  with  chemicals. 

Ajkil — 67,  working  with  chemicals.  •     ■ 

May — 74.4,  working  with  chemicals. 

June — 74,  working  with  chemicals. 

July — 73,  working  with  chemicals. 

Average  assay  value  of  the  pre  for  the  year,  $143.21. 

The  ores  operated  upon  were  very  rich.  In  such  cases  the  policy  of 
working  ores  with  chemicals  in  preference  to  roasting  may  be  questioned. 
The  matter  must  be  decided  by  a  careful  comparison  of  the  expense 
and  results  of  the  respective  methods.  It  must  furthermore  be  taken 
into  consideration  that  roasting  involves  dry  crushing,  and  consequently 
a  decrease  in  the  working  capacity  of  a  mill  of  a  given  number  of 
stamps.  This  again  necessitates  a  larger  outlay  for  the  erection  of 
more  mills  in  order  to  crush  a  suificient  number  of  tons  per  diem  to 
render  possible  the  payment  of  any  considerable  amount  in  dividends. 
The  expense  of  building  furnaces,  &c.,  must  also  be  taken  into  con- 
sideration. Should,  however,  the  ores  prove  of  so  rebellious  a  nature 
that  the  difference  in  percentage  extracted  by  the  roasting  j)rocess  be 
sufficient  to  overrule  these  considerations,  then  it  is  evident  that  the 
wet  process  must  give  way  to  dry-crushing  and  roasting. 

At  the  Nevada  Butte  Mill,  where  this  method  of  working  with  chem- 
icals was  introduced  during  the  past  summer,  it  was  absolutely  neces- 
sary to  find  some  means  of  reducing  the  ore  without  roasting,  as  it  was 
not  sufficiently  rich  to  admit  of  the  latter  method  of  treatment.  Here 
also  it  was  found  that  whereas  only  35  per  cent,  of  the  value  could  be 
extracted  by  quicksilver  alone,  the  use  of  sulphate  of  copper  and  salt  in- 
creased the  value  to  75  per  cent,  and  upwards.  These  ores  contained  still 
more  lead  than  those  of  the  Meadow  Valley  mine,  and  finally  became  so 
base  as  practically  to  belong  to  tbe  class. of  smelting  ores,  causing  an  enor- 
mous loss  of  quicksilver,  and  rendering  their  beneficiation  by  the  amal- 
gamation process  an  impossibility.  The  enterprise  had  therefore  to' be 
abandoned. 

The  only  chemicals  thus  far  known  to  be  applicable  to  the  amalgama- 
tion process  are  salts  of  copper.  A  great  benefit  would  be  conferred 
upon  the  mining  public  by  the  discovery  of  other  chemicals  equally  ef- 
fective, but  less  expensive,  and  not  so  subject  to  decomposition  by  the 
iron  of  the  pan  or  by  the  ore  itself. 
H.  Ex.  211 28 
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CHAPTER    XIV. 

THE  TEBATMENT   OF    OEES    OF    NATIVE    SILVER   IN   CHI- 
HUAHUA. 

The  following  account  was  written  by  H.  B.  Cornwall,  E.  M.,  of  the 
School  of  Mines  of  Columbia  College,  New  York,  and  is  to  be  published 
in  April  in  the  columns  of  the  Engineering  and  Mining  Journal.  It 
furnishes  an  interesting  view  of  a  remarkable  industry. 

Several  districts  in  Mexico  yield  considerable  quantities  of  native  sil- 
ver, but  nowhere  does  this  class  of  ore  occur  so  abundantly  asatBatop- 
ilas,  in  southern  Chihuahua,  and  the  neighboring  country.  Batopilas 
especially  has  become  famous  for  its  silver-ore,  and  the  object  of  this 
article  is  to  describe  the  raining  and  reduction  of  the  native  silver-ores 
of  Batopilas,  as  exemplified  by  the  actual  workings  of  an  American, 
company,  which  has  now  been  in  emineiltly  successful  operation  there 
for  several  years.  In  a  future  article,  the  treatment  of  the  sulphureted 
and  other  combined  ores  of  silver  will  be  given,  with  some  remarks  on 
mining  in  Northern  Mexico  in  general. 

Batopilas  is  situated  in  a  deep  and  very  narrow  valley,  or  barranca, 
among  the  western  ranges  of  the  Sierra  Madre,  in  southeastern  Chihua- 
hua, about  eight  days'  journey,  by  mules,  from  the  nearest  port  on  the 
Gulf  of  California.  The  neighboring  mountain-ranges  show  different 
formations;  sometimes  the  trails  lead  over  trachytic  rock,  then  over 
granite  or  diorite,  and  again  over  conglomerate  and  porphyritic  forma- 
tions. All  of  these  may  be  met  within  a  six  hours'  ride  from  Batopilas. 
The  silver-bearing  veins,  however,  are  confined  to  the  diorite,  and  their 
universal  vein-rock  or  gangue  is  carbonate  of  lime,  in  the  white,  crys- 
talline form  of  calcite.  Accompanying  the  native  silver,  as  will  be  more 
minutely  described  presently,  are  black  sulphuret  of  silver,  [plata  negra,) 
ruby  silver,  {rosiclara,)  arsenical  iron,  [fierro  bianco,)  galena,  {plomo,) 
and  zinc-blende,  {copelilla ;)  i\\\  of  which  occur,  however,  in  very  small 
quantity.  Through  the  valley  runs  a  river,  always  supplying  a  great 
deal  more  water  than  would  be  necessary  to  run  as  many  mines  as  could 
be  worked,  and  during  the  rainy  season  swelling  to  a  torrent.  On  both 
sides  of  the  river  rise  steep  mountain  ranges,  and  the  silver-veins  occur 
in  considerable  number  in  both  ranges.  The  particular  mine  to  be  de- 
scribed lies  on  the  east  side  of  the  river,,and  is  worked  by  a  main  tunnel, 
entering  the  mountain  some  sixty  feet  above  high  water,  and  but  a  few 
yards  from  the  river-bank. 

Three  of  the  A^eins  cut  by  this  tunnel  had  been  worked  in  old  times, 
and  from  one  of  them  it  is  reported  that  some  ten  millions  of  dollars 
were  taken.  Probably  the  report  is  little  if  at  all  exaggerated,  for  the 
immense  waste-heaps  and  the  size  of  the  workings  under  ground  show  how 
extensively  the  vein  was  worked,  and  if  the  present  richness  of  the  ore 
extracted  from  another  vein  can  be  taken  as  a  criterion,  certainly  an 
immense  amount  of  silver  must  have  been  obtained.  Tiie  veins  have 
the  general  trend  of  the  mountain-range,  although  they  converge  at  dif- 
ferent points,  and  some  of  them  cross  the  valley.  All  are  proved  by  the 
X)resent  tunnel  to  be  true  veins,  as  they  are  cat  from  300  to  000  feet 
below  the  surface-level  of  the  old  workings,  and  show  the  same  character 
below  as  above.    As  is  always  the  case  where  the  silver  occurs  pure,  the 
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ore  is  not  uniformly  distributed,  but  occurs  in  pockets,  and  sometimes  a 
vein  which  has  yielded  a  large  honanza  at  one  time  may  be  worked  for 
several  hundred  feet  without  yielding  more  than  a  very  moderate  amount 
of  silver.  Still,  although  the  silver  is  not  continuous  throughout,  yet, 
in  the  vein  above  alluded  to,  the  old  workings  show  a  continuous 
body  of  ore,  varying  from  3  to  10  or  12  feet  in  width,  and  to  a 
depth  (these  statements  are  made  from  memory",  and  not  from  notes)  of 
over  200  feet.  The  present  tunnel  has  cut  eight  large  veins,  all  bearing 
silver,  and  by  judicious  working  of  these  veins,  following  the  indications 
of  rich  ore,  new  deposits  may  be  constantly  opened,  so  that  once  such  a 
district  is  developed  it  may  be  as  successfully  worked  as  if  there  were 
but  one  vein  with  a  continuous  body  of  ore.  The  Mexicans  were  not 
prudent  miners.  If  a  large  and  rich  deposit  was  opened  they  worked  it 
0ut  as  rapidly  as  possible,  not  providing  by  dead  work  on  other  veins 
for  the  time  when  their  honanza  should  be  exhausted. 

]t  has  been  said  that  galena  and  zinc-blende  accompanied  the  silver. 
These  minerals,  taken  in  connection  with  a  lively  api)earance  of  the  cal- 
cite,  and  the  presence  of  arsenical  iron,  are  the  miner's  guides.  By  their 
occurrence  he  judges  where  to  look  for  the  silver,  and  an  experienced 
man  can  follow  them  up,  until  from  a  merely  promising  rock  he  proceeds 
to  the  silver  itself.  The  country-rock  is  diorite,  very  hard  and  tough 
near  the  mouth  of  the  tunnel,  but  becoming  more  tractable  further  in, 
and  always  changing  decidedly  when  near  a  vein.  Occasionally  the 
diorite,  in  a  somewhat  altered  state,  and  mixed  with  calcite,  forms  the 
vein-rock,  as  is  the  case  in  the  largest  and  richest  vein  now  worked  in 
the  tunnel ;  but  invariably,  wherever  pay  rock  occurs,  there  the  silver  is 
found  with  the  above  accompanying  minerals. 

As  regards  the  method  and  expense  of  mining  and  reducing  the  ore, 
the  following  facts  are  given,  taken  from  notes  furnished  the  writer, 
during  a  twelvemonths'  stay  in  Batopilas,  by  the  suj)erintendent  of  the 
company,  who  is  also  the  vice-president. 

The  cost  of  mining  per  ton,  including  all  dead  work,  such  as  running 
the  front  of  the  tunnel,  prospecting,  &c.,  is  $33;  the  actual  cost  of  ex- 
tracting the  silver-ore,  including  necessary  drifts,  and  the  work  on  all 
the  veins  yielding  silver  in  paying  quantities,  is  $8  per  ton.  Hauling  to 
the  works,  on  donkeys,  about  half  a  mile,  62  cents  per  ton.  In  another 
article  other  details  of  mining  expenses  and  methods  will  be  given. 

The  ore  is  sorted  into  three  classes  :  first  class,  value  $2,500  and  up- 
wards per  ton  ;  second  class,  value  $1,000  to  $2,500 ;  third  class,  all  under 
$1,000,  averaging  perhaps  $250. 

The  third-class  ore  is  dumped  at  the  stamps,  the  better  ore  is  kept  in 
a  store-room  and  weighed  out.  All  the  ore  is  crushed  in  a  battery  of 
three  small  stamps,  weighing  about  300  pounds  each,  with  a  fall  of  9 
inches,  and  a  capacity  of  8  tons  per  twenty-four  hours.  The  ore  falls 
through  a  screen  with  five-eighth  inch  slits,  and  is  then  charged  iu  the 
arrastra.  The  lumps  of  silver  are  separated  by  the  screen,  cleaned  by 
hand,  and,  with  the  larger  lumps  of  pure  silver  from  the  mine,  refined 
with  the  retort  silver.  The  stamps  are  run  by  a  horizontal  water-wheel, 
which  will  be  described  under  the  arrastra.  This  latter  apparatus  it  is 
unnecessary  to  describe.  Sufiice  it  to  say  that  it  is  a  large  Mexican 
arrastra,  9  leet  in  diameter,  with  two  stone  mullers  or  runners,  weigh- 
ing 000  to  800  pounds  each.  The  wheel  that  runs  it  is,  however,  pecu- 
liar. The  arrastra  is  built  on  the  top  of  a  pile  of  masonry  iu  a  deep  pit. 
In  the  center  of  the  arrastra  rises  a  shaft,  revolving  on  a  pivot  which 
rests  in  a  plate  raised  a  little  above  the  bed  of  the  arrastra,  and  from 
this  shaft  horizontal  arms  project  beyond  the  rim  of  the  arrastra.    From 
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these  arms  descend  rods  which  support  a  horizontal  wheel,  that  thus 
revolves  around  the  arrastra  a  few  inches  above  the  bottom  of  the  pit. 
In  the  periphery  of  this  wheel,  at  intervals  of  6  inches,  are  inserted  rect- 
angular floats,  slightly  concave,  and  set  up  edgewise,  as  if  to  receive 
the  water  from  a  tangential,  horizontal  chute.  These  floats  are  called 
cucliaras,  (spoons,)  and  hence  these  arrastras  are  called  arrastras  de 
cuchara  as  distinguished  irom  the  arrastra  de  mula.  The  water  acts  on 
this  wheel  solely  by  its  momentum  acquired  while  descending  very 
rapidly  through  a  tapering  chute,  having  a  fall  of  8  feet,  with  a  length 
of  12  to  15  feet.  It  is  very  evident  that  there  is  a  great  loss  of  power 
here,  but  as  the  works  are  supplied  with  a  superabundance  of  water  by 
a  ditch,  and  the  three  arrastras  are  capable  of  reducing  all  the  ore  re- 
quired, this  makes  little  difference.  These  arrastras  are  universally 
employed  in  Mexico  when  water-power  is  at  hand.  Such  a  wheel,  with 
a  diameter  of  20  feet,  will  carry  the  two  runners  of  the  arrastra  as  fast 
as  four  stout  mules,  which  could  not  work  more  than  eight  hours  per 
day,  and  it  runs  the  battery  of  stamps  as  above  stated. 

From  the  stamps  the  ore  is  taken  to  the  arrastras,  into  each  of  which  a 
ton,  more  or  less,  according  to  the  size,  is  charged  at  once.  A  few 
buckets  of  water  are  thrown  in,  just  enough  to  give  the  mass  a  certain 
consistency,  which  is  very  essential  to  the  proper  conduct  of  the  grind- 
ing process.  If  there  is  too  little  water,  the  ore  is  raised  up  and  pushed 
forward  by  the  mullers,  without  being  ground ;  if  there  is  too  much 
water,  it  packs  beneath  the  mullers.  Water  is  from  time  to  time  added 
to  preserve  the  proper  consistency  of  the  ore,  and  after  the  operation 
has  been  carried  on  about  eight  hours  sufficient  quicksilver  is  added  to 
amalgamate  all  the  silver  in  the  ore.  Generally  the  arrastra  is  charged 
with  one  ton  per  day  of  the  third-class  ore,  requiring  some  25  pounds 
of  quicksilver,  and  alter  three  days'  run,  or  whenever  the  amalgamator 
thinks  proper,  rich  ore  is  added,  requiring  proportionally  more  quick- 
silver, for  the  purpose  of  getting  a  suitable  amount  of  amalgam  collected 
in  the  arrastra,  preparatory  to  cleaning  up.  Some  hours  after  adding 
the  quicksilver  the  amalgamator  takes  a  portion  of  the  charge  out  in  a 
horn  spoon,  washes  it,  and  thus  judges  whether  there  is  the  proper 
amount  of  quicksilver  present.  These  assays  are  regularly  made,  but, 
after  a  little  experience  with  any  ore,  he  soon  learns  to  gauge  the  amount 
of  quicksilver  very  closely. 

Everj'  morning,  after  the  silver  appears  to  be  thoroughly  amalgamated, 
a  large  excess  of  water  is  added  and  the  arrastra  kept  in  motion  for 
four  to  six  hours;  the  heavier  particles  then  settle,  the  amalgam  sepa- 
rates from  the  fine  ore,  and  after  the  machine  has  been  at  rest  for  a 
short  time,  the  water  is  run  off,  carrying  with  it  all  of  the  finely  ground 
and  desilverized  ore.  The  coarser  grains  of  ore,  not  yet  sufliciently 
reduced,  remain  and  are  ground  with  the  next  charge.  The  tailings 
thus  obtained  are  very  i)Oor — so  poor  that  the  most  experienced  men  in 
the  place  are  unwilling  to  pay  .$3  per  ton  for  them,  with  the  object  of 
extracting  the  silver  on  the  i)atio.  They  contain  nearly  all  of  the  galena, 
zinc-blende,  and  arsenical  iron  of  the  ore,  a  very  little  quicksilver  and 
amalgam,  and  any  arsenical  silver  (ruby  silver)  that  may  occur,  with 
the  exception  of  a  trace  that  stays  in  the  amalgam,  either  owing  to  its 
density  or  to  native  silver  adhering  to  it.  Most  of  the  sulphuret  of 
silver,  being  less  brittle,  and  therefore  not  so  easily  reduced  to  powder, 
settles  to  the  bottom  of  the  arrastra  and  is  taken  out  with  the  amalgam, 
in  which  it  is  plainly  visible  after  washing.  The  rich  taihngs,  removed 
after  the  rich  silver-ore  has  been  added,  and  just  before  a  clean-up,  are 
more  valuable,  and  are  saved  for  concentration  or  treatment  on  the  patio. 
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As  regards  the  quicksilver  required  in  this  part  of  the  process,  it  is  found 
that  ore  coutainiug  coarse  silver  needs  less  than  o-re  with  fine  silver,  in 
proportion  to  the  amount  of  silver. 

When  the  rich  tailings  have  been  run  off,  the  top  layer  of  coarsely 
ground  ore  is  removed  with  iron  scrapers  and  reserved  for  the  next 
charge.  Then  the  amalgam  is  scraped  up  and  carried  in  wooden  bowls 
{hateas)  to  the  washing-tank.  This  amalgam  seems,  to  the  superficial 
observer,  scarcely  anything  more  than  coarse  sand  and  slime,  but,  on 
adding  to  a  suitable  amount  of  it,  in  a  shallow  wooden  bowl,  the  propdr 
quantity  of  quicksilver,  and  washing  it,  stirring  and  rubbing  it  con- 
stantly with  the  hand,  the  clean  amalgam  is  obtained.  The  dirt  thus 
removed  from  it  is  rich  and  is  reserved  for  concentration  by  washing  on 
the  plane-table.  About  10  per  cent,  of  the  quantity  of  quicksilver 
already  employed  in  the  arrastra  is  added  to  the  amalgam  in  this  process 
of  cleaning.  A  small  portion  of  amalgam  from  the  liner-grained  silver- 
ores  is  sometimes  very  carefully  washed,  the  black  silver  (sulphuret) 
being  removed  by  grinding  the  amalgam  on  a  stone  and  washing  it 
thoroughly,  and  the  resulting  very  pure  amalgam,  after  straining,  is 
retorted  carefully,  and  furnishes  the  bullion  used  in  i^aying  expenses. 
It  is  even  purer  than  the  refined  silver  cast  into  bars. 

The  clean  amalgam  is  now  strained  in  canvas  cloths,  and  this  is  the 
most  tedious  part  of  the  process.  As  the  amalgam  is  at  present  retorted 
a  very  firm  amalgam  is  required,  so  that  it  is  not  found  sufficient 
to  strain  the  amalgam  in  large  bags  by  merely  twisting  them  with  a 
stick,  but  the  quicksilver  must  be  thoroughly  pressed  out  from  small 
balls,  not  over  2  to  2^  inches  in  diameter,  by  squeezing  and  rubbing 
them  in  the  canvas  with  the  hands.  The  coarseness  of  the  silver, 
which  is  frequently  present  in  nails,  renders  the  separation  of  the  quick- 
silver impracticable  by  any  other  means  yet  tried ;  from  the  very  fine- 
grained amalgam  obtained  on  the  patio  the  quicksilver  is  much  more 
easily  expressed.  Probably  if  some  other  system  of  retorting,  were  intro- 
duced this  part  of  the  process  might  be  made  less  laborious.  The 
strained  amalgam  is  charged  into  quicksilver-flasks,  from  which  the 
bottom  has  been  removed.  About  G5  to  70  x)ounds  of  amalgam  are  intro- 
duced, and  then  the  flasks  are  set  aside  to  allow  as  much  of  the  quick- 
silver to  drain  off  as  possible,  and  also  to  harden  the  amalgam.  In  a  day 
or  so,  or  as  soon  as  four  of  these  flasks  are  ready,  they  are  removed  to  the 
retorting-furuace,  where  they  are  set  on  end  over  holes  in  a  slab  which 
forms  the  bottom  of  the  furnace.  There  is  nothing  to  prevent  the 
amalgam  from  falling  out  of  the  flasks  except  four  narrow  strips  of  iron 
set  into  the  mouth  of  the  flask ;  the  amalgam  never  runs  out  when  the 
fire  is  properly  managed.  Other  quicksilver-flasks,  open  at  each  end, 
are  placed  below  the  holes  in  the  bottom  of  the  furnace,  their  lower  ends 
being  beneath  the  surface  of  water  in  a  tank  which  lies  under  the  fur- 
nace. After  luting  the  lower  ends  of  the  amalgam  flasks  with  clay  and 
ashes  there  is  thus  no  outlet  for  the  quicksilver  except  into  the  water, 
where  it  condenses.  A  charcoal  fire  is  slowly  kindled  around  the  flasks 
and  they  are  thus  retorted.  ^  This  simple  furnace,  universal  in  that  part 
of  Mexico,  has  supplanted  the  old  copper-bell  apparatus,  but  is  itself 
susceptible  of  great  improvement. 

We  have  now  followed  the  silver  as  far  as  the  refining  process.  It  is 
evident^  that  whatever  loss  of  quicksilver  may  have  resulted  is  purely 
ineohanical.  There  is  no  chemical  action  in  the  arrastra,  nor  is  any 
needed.  Consequently  the  loss  of  quicksilver  is  small.  A  careful 
account  is  kept  of  it,  and  the  result  shows  only  three-quarters  of  an 
ounce  lost  per  marc  (eight  pounds)  of  silver  ijroduced. 
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The  retort-silver  is  refined  in  a  small  reverberatory  furnace,  built  of 
adobes  and  fed  with  wood,  which  can  receive  a  charge  of  GOO  pounds  of 
crude  bullion.  This  charge  is  worked  off  in  four  hours.  A  little  litharge 
and  lead  are  added  to  remove  the  impurities,  sulphur,  arsenic,  lead,  iron, 
and,  possibly,  a  very  little  zinc  which  is  present  as  zinc- blende,  and  car- 
bonate of  soda  and  borax  are  also  used  as  fluxes.  The  loss  is  7  per  cent, 
on  the  crude  bullion,  and  consists,  to  some  extent,  of  silver  and  quick- 
silver; the  amount  has  not  been  exactly  ascertained,  but  is,  doubtless, 
very  small,  as  the  silver  is  ladled  out  very  rapidly  when  refined.  It  is 
cast  into  bars  weighing  about  70  pounds  each,  which  assay  ,988  of 
silver  on  the  average. 

The  slags  from  the  refining- furnace,  with  the  concentrated  tailings  or 
slimes  from  the  tanks  for  washing  amalgam,  and  sometimes  other 
secondary  products,  are  occasionally  smelted  in  a  small  shaft  furnace, 
with  addition  of  galena,  and  the  resulting  lead  is  used  in  refining  the 
retort  silver. 

An  experienced  amalgamator,  who  was  working  up  some  of  the  ordi- 
nary tailings  from  the  every-day  run  of  the  arrastras,  furnished  the  writer 
with  the  following  facts  relative  to  their  treatment  on  the  patio.  The 
Mexicans  sometimes  make  the  oi)eration  ])ay,  especially  when  the  ores 
contain  other  ores  than  native  silver,  because  they  employ  their  ^eons, 
whose  labor  costs  very  little. 

The  tailings  were  made  into  aheap  {torta)  containiiag  WO cargas,  (about 
16  tons,)  and  to  this  were  added  720  pounds  of  salt,  which  was  thoroughly 
}nixed  in,  with  water  enough  to  keep  the  whole  at  a  proper  consistency. 
The  next  day  50  pounds  of  magistral  (in  this  case  sulphate  of  copper) 
were  added  and  thoroughly  incorporated.  The  third  day  100  pounds  of 
quicksilver  were  added  and  the  whole  left  standing  one  day.  Then  every 
other  day  the  mass  was  thoroughly  mixed  by  driving  mules  about  in  it, 
in  the  usual  way,  and  this  operation,  called  therepaso,  repeated  until,  by 
assays  in  the  horn  spoon,  it  was  shown  that  the  heap  had  been  properly 
amalgamated,  or  was  rendida.  This  requires  more  or  less  time,  accord- 
ing to  the  temperature,  the  size  of  the  heap,  the  nature  of  the  ore,  &c., 
and  the  whole  operation  requires  great  ex]>erience  and  care.  When  it 
was  found  that  the  heap  was  ready  for  washing,  25  pounds  of  quicksilver 
were  added,  with  plenty  of  water,  and  the  whole  thoroughly  mixed.  In 
this  operation  of  the  patio  there  is  a  chemical  action  ;  the  loss  of  quick- 
silver is  necessarily  large,  and  in  this  particular  case  amounted  to  25  per 
cent,  of  the  original  amount  charged.  The  resulting  silver  from  the 
retort  showed  .990  fine.  The  amount  obtained  from  the  heap  of  16 
tons  of  tailings  was  only  $145,  leaving  a  loss  of  $5  on  the  expenses,  not 
counting  the  amalgamator's  time,  and  showing  conclusively  that  simple 
amalgamation  of  native  silver-ores,  in  the  arrastra,  is  as  effective  and 
cheap  a  treatment  as  it  is  possible  to  employ,  in  the  absence  of  an  im- 
portant proportion  of  combined  ores,  as  sulphuret,  chloride,  or  arsenical 
ores,  and  in  a  country  so  difficult  of  access  as  the  interior  and  mountain- 
ous iiortion  of  Mexico. 
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CHAPTER    XV. 
THE  REDUCTlOl!^  OF  SILVER-ORES  m  CHILL 

This  chapter  was  prepared  at  ray  request  by  Mr.  James  Douglas,  jr., 
of  Quebec,  a  gentlemau  whose  high  professional  stauding,  aud  personal 
acquaintance  with  the  subject,  entitle  his  statements  to  respect. 

The  silver  mines  of  Chili  extend  from  its  northern  far  toward  its 
southern  limits,  the  two  last-discovered  minerals  happening  to  be  those 
of  Caracoles,  in  the  debatable  ground  between  Chili  and  Bolivia,  and 
San  Carlos  in  south  latitude  36^.  But  the  most  prominent  mines 
heretofore  worked  have  been  in  the  Department  of  Copiopo,  and  there 
are  to  be  found  the  only  extensive  and  scientifically  managed  establish- 
ments for  the  reduction  of  silver-ores.  All  through  the  central  prov- 
inces, however,  but  especially  in  the  neighborhood  of  Arqueros,  the 
landscape  is  often  enlivened  by  a  pretty  little  mill,  consisting  of  a  single 
light  stone  trapeze,  turned  by  a  rude  turbine  attached  to  the  vertical 
shaft  beneath  the  mortar,  and  a  single  Freiberg  barrel  or  open  tub  amal- 
gamator. They  work  up  two  or  three  cwt.  a  day  of  tractable  ores,  but 
never  touch  the  more  refractory.  In  Copiopo,  on  the  other  hand,  the 
most  difficult  ores  are  treated;  the  machinery  is  very  perfect;  and  the 
extraction  of  the  silver  as  thorough  as  in  any  mills  in  the  world. 

There  are  seventeen  establishments  on  or  near  the  Copiopo  River 
which  work  up  the  ores  from  the  three  minerals  of  Chaiiareillo,  Lomas 
Bayas,  and  Tres  Puntas  ;  but  the  three  mills  owned  by  Messrs.  Escobar 
&  Ossa,  in  which  the  patent  process  of  Herr  Kriihnke  is  used,  do  more 
proportionately  than  any  of  the  others. 

In  these  establishments  calcination  is  not  employed.  The  different 
ores  are  mixed  accurately  in  given  proportions — the  chlorides  and  native 
silvers  of  Chaiiareillo,  with  the  polybasite  of  Lomas  Bayas  and  the  base 
metals  of  Tres  Puntas.  The  refractory  ores,  however,  largely  prepon- 
derate, as  the  pure  silver-ores  are  yearly  becoming  scarcer.  The  broken 
ore  is  sampled  by  falling  from  a  hopper,  accurately  placed  above  the  apex 
of  a  pyramidal  cone,  from  the  augles  of  which  protrude  partitions.  The 
stuff  which  collects  in  each  compartment  is  resampled  separately  in  like 
manner,  till  by  repeating  the  act  a  perfectly  accurate  sample  is  obtained. 
As  the  hopper  and  the  pyramid  are  carefully  protected  from  wind  by 
being  incased  in  canvas,  no  dust  escapes,  and  thus  the  error,  which  for- 
merly resulted  from  the  difficulty  of  always  taking  up  proper  portions  of 
dust  and  coarse  ore  in  sampling  with  the  shovel,  has  been  remedied. 
This  error  was  found  to  be  so  great  (for  the  ores  there  are  always  abso- 
lutely dry)  that  more  silver  has,  at  the  end  of  the  year,  been  obtained 
from  the  furnace  than  was  supposed  to  have  been  put  into  the  mill. 

The  grinding  is  done  altogether  in  the  trapezes  or  Chilian  mills ;  but 
these  have  been  perfected  in  all  their  details.  In  Messrs.  Escobar  «& 
Ossa's  mill  in  the  town  Copiopo  there  are  three  double  trapezes.  Each 
wheel  weighs  60  cwt.  and  is  of  metal.  An  automatic  feed  delivers  the 
ore  from  a  hopper,  filled  twice  in  the  twenty  four  hours.  The  three  tra- 
pezes reduce  to  impalpable  powder  12  tons  in  the  twenty-four  hours. 

The  pulp  is  received  in  slime  pits,  whence  it  is  carefully  shoveled  and 
allowed  to  dry  by  exposure  to  the  air,  every  precaution  being  taken  to 
prevent  the  lumps  from  breaking  up.  When  j)erfectly  dry,  the  cakes  are 
ready  for  the  barrels ;  of  these  there  are  five,  arranged  in  a  row,  and 
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driven  by  the  same  line  of  shafting.  They  differ  in  size  and  in  mode  of 
gearing'  from  the  common  Freiberg  barrel.  Each  barrel  is  8  feet  long 
and  5  feet  diameter,  and  revolves  on  spindles,  which  form  the  centers  of 
heavy  spiders  covering  the  barrel-heads,  and  bolted  to  one  another  by 
strong  iron  bars.  These  form  a  cage,  within  which  the  barrel  lies  firmly 
secured.  The  barrel  is  made  to  revolve  by  a  pinion  playing  into  a  toothed 
hoop,  and  it  can  be  raised  oat  of  and  lowered  into  gear  with  the  greatest 
ease  by  means  of  an  ingenious  mechanism.  The  barrels  are  charged 
with  80  cwt.  of  ore,  a  10  per  cent,  solution  of  dichloride  of  copper  in 
brine,  mercury,  and  metallic  lead  or  zinc  ;  but  of  course  upon  the  accu- 
rate proportioning  of  the  quantity  and  quality  of  the  ore  to  the  reducing 
reagents  depends  the  whole  success  of  the  operation ;  and  as  the  estab- 
lishments of  Messrs.  Escobar  &  Ossa,  which  are  under  the  immediate 
supervision  of  Mr.  Kriihnke  alone,  command  the  necessary  skill,  there 
alone  this  delicate  process  is  worked  with  satisfactory  results.  In  a 
notice  appearing  some  months  ago  in  Dingler's  Journal,  the  active  agent 
is  said  to  be  protochloride  of  copper.  This  is  incorrect,  as  the  equation 
afterward  proposed  in  explanation  of  the  reaction  shows.* 

The  dichloride  plays  the  same  role  in  reducing  the  silver-sulphide 
directly  to  the  metallic  state  as  M.  Laur,  in  his  recent  articles  in  the 
Annales  des  31ines,  ascribes  to  it  in  the  j)af  io  process  : 

2  Cu  Cl+Na  Cl-f  Hg=Na  CI  Cug  Cl+Hg  CI. 
Na  CI  Cu2  Cl-^Ag  S=Na  CI  Cu  Cl-f  Cu  S+Ag. 

Six  hours  suffice  to  effect  the  amalgamation ;  but  one  charge  only  is 
put  into  each  barrel  daily. 

The  separation  of  the  amalgam  from  the  sand  is  effected  in  a  series  of 
tanks  provided  with  agitators. 

There  is  a  peculiarity  in  the  subsequent  treatment  of  the  amalgam 
worthy,  perhaps,  of  imitation.  After  being  filtered  in  the  u.sual  way  it 
is  still  further  freed  of  mercury  by  being  dried  in  a  centrifugal  machine, 
such  as  are  employed  in  sugar-houses.  The  amalgam  comes  from  the 
machine  as  fine  sand,  more  uniformly  deprived  of  free  mercury  than  it 
can  be  in  the  filter.  The  plata  jnna  is  obtained  as  in  Mexico,  and  then 
smelted  in  a  small  reverberatory  to  a  fineness  of  .890  loss  of  silver  by 
the  draught  being  prevented  by  covering  it  with  a  very  fusible  slag. 

The  ores  treated  contain  on  an  average  50  marcs  to  the  cajon  of  64 
cwt.  Ores  with  less  than  20  marcs  to  the  cajon  are  smelted  with  copper 
and  gold  ores  at  the  works  of  the  same  firm  at  Nantoko,  whence  a  rich 
argentiferous  and  auriferous  matte  is  shipped  to  England  and  Germany. 

*  I  cannot  agree  -with  Mr.  Douglas  here.  Tbe  reactions  as  given  in  Dingler's  Jonrnal 
and  in  the  Berg  und  HUttenmannische  Zeitung  (quoted  September  26,  1871,  in  the  Engi- 
neering and  Mm'.ng  Journal)  are  represented  by  the  equation — 

3  Ag  SH-SbS3+3  Cu2  Cl+Na  Cl=3  Ag  S+Sb  Cls+S  Cuz  S+Na  CI. 
If  the  argentic  sulphide  thus  obtained  is  again  treated  in  a  hot  solution  Tvith  cupric 
subchloride  and  sodium-chloride,  and  zinc  is  added,  metallic  silver  is  almost  instantane- 
ously formed.    The  reactions  are — 

Ag  S+Cu2  Cl+Na  Cl+Zu=Ag+Cu2  S+Na  Cl+Zn  CI. 

The  zinc  probably  acts  as  electro-positive  metal,  predisposing  the  atoms  of  argentic 
sulphide  and  cupric  subchloride  to  a  mutual  exchange,  so  that  the  cupric  subsulphide 
and  argentic  chloride  are  formed,  which  last  is  decomposed  in  a  nascent  state  by  the 
zinc,  with  the  formation  of  zinc-chloride  and  silver.  This  may  not  be  the  correct 
theory  ;  but  the  equations  do  not,  in  my  opinion,  bear  evidence  of  its  incorrectness. 

E.  W.  E. 
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CHAPTER    XVI. 

THE    METALLUEGICAL   VALUE  OF  THE  LIGNITES  OF  THE 

WEST. 

This  chapter  was  prepared  by  my  deputy,  Mr.  A.  Filers,  after  thor- 
ough personal  examination  and  inquiry. 

No  one  who  has  visited  our  western  mining  districts  and  studied  the 
economical  relations  of  the  beneficiation  of  their  ores,  can  underrate 
the  importance  of  the  question  of  fuel. 

By  far  the  larger  number  of  the  districts  which  contain  smelting-ores, 
i.  e.,  argentiferous  and  auriferous  lead  or  copper  ores,  are  situated  in  the 
Great  Basin,  that  great  plateau  between  the  Eocky  Mountains  on  the 
east  and  the  Sierra  Nevada  on  the  west,  almost  the  whole  of  which  is 
comprised  at  present  in  the  boundaries  of  Nevada,  Utah,  and  part  of 
Arizona.  This  region  is  essentially  a  barren  country.    The  extreme  dry- 
ness of  the  atmosphere  permits  but  a  very  scanty  vegetation  in  the 
plains;  and  even  in  the  detached  mountain-chains  running  through  it — 
generally  from  north  to  south,  or  from  northwest  to  southeast — there 
are  no  trees  found,  except  dwarf-pines  and  mahogany,  at  the  head  of 
sheltered  ravines,  and  a  few  cottonwoods  and  willows,  which  fringe  the 
insignificant  streams,   before  the   water  sinks  into   the   arid  plains. 
Nearly  all  the  mountain-chains  in  this  region  are  rich  in  siher-ores. 
That  class  of  these  ores  which  is  adapted  to  amalgamation,  and  rich  in 
silver,  has  been  worked  with  profit  for  more  than  ten  years.     But,  before 
the  advent  of  the  transcontinental  railways,  mining  was  restricted  to 
these  ores  alone,  and  the  consumption  of  fuel  could  be  met  with  the 
scanty  supply  of  forest-trees  in  the  immediate  vicinity  of  the  mining 
districts.     Since,  however,  the  Union  and   Central  Pacific  Eailroads 
have  brought  the  Great  Basin  nearer  to  the  commercial  centers  of  the 
East  and  the  Pacific  coast,  thus  reducing  the  expenses  of  freight  and 
labor  materially,  other  silver-deposits,  containing  poorer  ores  in  greater 
abundance,  have  been  rapidly  taken  up  and  worked.     During  the  last 
year  this  industry  has  so  expanded,'  that  the  State  of  Nevada  alone  has 
been  able  to  show  a  production  of  over  $22,000,000  In  silver.     But  not 
alone  are  the  poorer  grades  of  amalgamating  ores  now  worked  profitably, 
aided,  as  the  metallurgical  process  is,  by  such  excellent  inventions  as 
that  of  the   Stetefeldt  and  the  Bruckner  roasting- furnaces,  but  the 
working  of  smelting  ores  has  also  been  largely  entered  into.    If  I  say 
^'largely,"  Ido  not  only  mean  to  say  that  smelting- works  are  now  scattered 
widely  over  the  Great  Basin,  but  that  some  of  these  conduct  their  oper- 
ations on  a  really  grand  scale.     In  Eureka,  Nevada,  for  instance,  there 
are  twelve  furnaces  in  operation,  which  produced,  during  the  last  year, 
5,6G5.5  tons  of  base  bullion,  worth  $2,035,588,  although  only  a  small 
part  of  them  ran  regularly.    Four  of  the  Eureka  furnaces  have  each  a 
capacity  of  from  35  to  40  tons  of  ore  per  day.    Three  of  these  belong  to 
the  Eureka  Consolidated  Company,  who  have  also  two  smaller  furnaces. 
Nearly  throughout  the  year  this  company  have  kept  four  furnaces  run- 
ning at  a  time,  and  one  idle,  and  the  daily  consumption  was  120  to  140 
tons  of  ore  and  4,000  bushels  of  charcoal.    At  this  rate  of  smelting,  the 
wood  for  ten  miles  around  Eureka  has  been  used  up  in  a  little  over  a 
year,  which  is  not  a  strange  statement,  when  we  consider  what  I  said 
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before,  that  tliere  is  very  little  wood  in  those  regions,  any  way.  Thns 
the  question  of  fuel  becomes,  at  once,  a  very  important  one,  for  the 
price  of  33  cents  per  bushel  of  coal,  which  is  now  paid  at  the  works, 
cannot  rise  much  without  threatening  the  very  life  of  the  industry. 

In  Utah,  where  over  twenty  furnaces  were  built,  and  had  been  partly 
in  operation,  in  the  fall  of  last  year,  some  of  the  works  have  been  com- 
pelled to  pay  as  high  as  30  cents  per  bushel  for  their  charcoal,  and  very 
few  are  so  favorably  located  as  to  get  their  coal  for  less  than  18  cents 
per  bushel  Many  more  smelting-works  have  been  erected  since  the 
time  spoken  of,  and  the  addition  of  every  one  of  them  must  inevitably 
tend  to  raise  the  price  of  fuel.  Even  the  most  fortunate  ones — those 
located  high  up  in  the  mountains,  where  timber  is  comparatively  plenty 
— cannot  hope  to  escape  in  the  next  few  years  the  danger  of  an  enormous 
rise  in  the  cost  of  wood  and  charcoal.  And  almost  every  smelting  and 
amalgamating  works  in  the  Great  Basin  finds  itself  in  precisely  the 
same  position.  While  the  masses  of  poor  ores  are  growing  on  their 
hands,  fuel  has  a  continual  upward  tendency. 

Now  there  are  two  means  by  the  combination  of  which  this  threatening 
danger  can  be  averted.  The  first  is  the  building  up  of  a  net-work  of 
narrow-gauge  railroads  along  the  principal  valleys,  which  will  connect 
the  mining  districts  with  the  Central  Pacific  Kailroad ;  and  the  second 
is  the  employment  of  the  vast  stores  of  lignites  occurring  in  the  Eocky 
Mountain  region,  for  metallurgical  i^urposes.  The  utilization  of  this 
coal  for  the  purpose  named  has  not  yet  been  attempted  successfully,  and 
I  propose,  therefore,  to-night,  to  say  a  few  words  on  this  subject. 

According  to  a  late  lecture  of  Professor  Newberry,  these  lignites 
underlie  not  less  than  50,000  square  miles  in  the  Great  Basin  and  along 
both  flanks  of  the  Eocky  Mountains.  The  principal  beds  now  open  and 
wrought  I  have  had  the  good  fortune  to  visit  during  the  last  summer. 
The  mines  are  located  at  Carbon,  Eock  Springs,  and  Evanston,  all  three 
stations  on  the  Union  Pacific  Eailroad,  and  along  the  eastern  slope  of 
the  Eocky  Mountains,  in  Colorado.  The  coal  in  these  localities,  though 
from  diflerent  beds,  hardly  varies  in  external  appearance,  but  analysis 
has  established  a  somewhat  differing  coPxiposition.  It  has  a  black 
color,  shining  luster,  a  brown  streak,  and  is  very  compact,  the  wood- 
structure,  which  is  found  intact  in  so  many  lignites,  being  almost  totally 
obliterated.  , 

The  Carbon  seam,  one  hundred  and  forty  miles  west  of  Cheyenne,  is 
8  to  10  feet  thick,  and  had  been  extensively  worked  for  over  a  year 
when  the  unfortunate  fire  broke  out,  in  the  latter  part  of  1870,  which 
caused  the  whole  mine  to  cave  in.  At  the  time  of  my  visit,  in  the  sum- 
mer of  1871,  work  was  progressing  rapidly  to  re-open  the  mine,  and 
regular  operations  have  since  been  resumed.  The  coal  in  this  bed  is 
distinguished  from  that  in  the  other  beds  by  many  small  patches  of 
resinous  matter,  very  similar  in  appearance  to  amber.  An  analysis  of 
this  coal,  furnished  me  by  Mr.  Wardell,  the  superintendent  of  the 
Wyoming  Coal  and  Mining  Company,  gives — water,  6.80;  ash,  8.00; 
volatile  matter,  35.48;  fixed  carbon,  49.72. 

The  Eock  Springs  seam  is  opened  in  the  midst  of  the  Bitter  Creek 
Desert.  It  is  10  to  12  feet  thick,  and  a  smaller  seam  lies  close  above  it. 
This  coal  contains  also  some  resinous  matter,  but  not  as  much  as  the 
foregoing.  The  analysis  shows — water,  7.00;  ash,  1.73;  volatile,  36.81; 
fixed  carbon,  54.46. 

The  Evanston  seam  is  by  far  the  largest.  It  is  from  22  to  26  feet 
thick,  but  the  coal  is  not  as  good  as  that  of  the  last  locality.  According 
to  analysis  it  contains — water,  8.58;  ash,  6.30;  volatile  matter,  35.22; 
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and  carbon,  40.90.  This  bed  presents  also  the  great  disadvantage  in 
mining  it  that  innumerable  joints  run  through  it  at  right  angles  to  the 
strike  aud  dip,  undoubtedly  resaltiug  from  great  pressure,  and  that  the 
coal  is  very  hard  and  brittle,  so  that  in  undermining  only  slow  head  way 
can  be  made,  and  a  very  large  proportion  of  waste  results. 

In  regard  to  the  Colorado  beds  now  opened  I  cannot  give  any  details, 
as  I  was  prevented  from  visiting  the  mines. 

The  coal  mines  along  the  Union  Pacific  Railroad  have  furnished  a 
considerable  product  since  they  were  first  opened  in  18G8,  viz: 

There  were  mined  by  the  Wyoming  Coal  and  Mining  Company — 

Tons. 

In  1868 8,755 

In  1809. 54,723 

In  1870 84,356 

In  1871 93,348 

Total 241,182 

By  the  Eocby  Mountain  Coal  and  Iron  Company — 

Tons. 

In  1869 : 2,473 

In  1870 18:i87 

In  1871 53,869 

Total , 74,529 

Altogether  by  these  two  companies,  up  to  the  end  of 

1871 315,711 


The  capacity  of  the  mines  of  the  Rocky  Mountain  Coal  and  Iron  Com- 
pany has  been  much  increased  lately,  so  that  in  the  first  three  months 
of  1872  this  company  has  been  able  to  mine  and  ship  24,933  tons. 

Almost  all  this  coal  has  been  used  up  by  the  two  great  railroad  com- 
panies, the  Union  Pacific  and  the  Central  Pacific,  the  quantities  shipped 
to  San  Prancisco  and  other  points  being  insignificant. 

Here,  then,  is  an  almost  inexhaustible  source  of  supply  for  the  press- 
ing wants  of  the  metallurgical  works  of  the  Great  Basin  and  the  Pacific 
States  and  Territories  generally. 

But  if  you  suggest  the  use  of  these  lignites  for  metallurgical  purposes 
to  the  superintendents  of  works  in  those  regions,  you  receive  the  unani- 
mous answer  that  they  are  not  fit  to  be  employed  for  the  production  of 
high  temperatures.  You  are  told  that  the  main  difficulty  in  using  this 
coal  is  the  fact  that  it  breaks  into  small  pieces  as  soon  as  it  is  exposed 
to  the  heat ;  that  in  the  fire-box  of  the  reverberatory  the  draught  cannot 
after  that  penetrate  it,  and  that  in  the  frequent  stirrings  which  are  neces- 
sary the  small  pieces  fall  through  the  grate  half  burned,  while  on  account 
of  the  frequent  opening  of  the  fire-doors  for  the  purpose  of  stirring  the 
fire  a  great  part  of  the  heat  produced  is  lost.  In  the  blast-furnace,  it 
is  claimed,  the  blast  cannot  penetrate  the  fine  coal  and  ore,  and  thus  the 
necessary  temperature  is  unattainable. 

Such  and  simiUir  opinions  in  regard  to  this  coal  are  held  by  almost 
every  on^  connected  with  mining  and  reduction  in  the  far  West.  It  is 
considered  a  settled  affair  that  this  coal  cannot  be  used  to  advantage  in 
metallurgical  .operations. 

Now  let  us  see  whether  this  is  really  the  case ;  and  to  do  this,  we  must 
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first  examine  tbe  experiments  by  means  of  wliicli  people  have  arrived  at 
such  a  conclusion. 

As  to  the  experiments  for  the  use  of  this  coal  in  reverberatories  there 
are  two  unsuccessful  ones  on  record,  one  in  Colorado,  the  other  in  Utah. 
In  both  cases  the  grate  used  in  the  common  firebox  was  the  horizontal 
grate,  and  the  supply  of  air  was  provided  by  the  draught  of  the  chimneys 
only.  In  both  cases  the  coal  broke  up  into  small  pieces,  and  could  not 
be  burned  rapidly  enough  to  produce  the  required  temperatures. 

In  blast-furnaces  these  lignites  have  been  frequently  tried  in  different 
localities  in  the  West.  But  no  smelting  temperatures  could  be  attained 
and  the  furnaces  would  come  near  chilling.  This  effect  was  also  rightly 
attributed  to  the  cracking  and  breaking  up  of  the  coal,  and  its  use  in 
blast-furnaces  in  the  raw  state  is  now  virtually  given  up.  I  should 
mention  here  that  the  blowing-engines  used  in  the  West  are  ventilators, 
with  which  you  can  produce  no  pressure,  and  Eoot's  blower,  with  which 
you  can  reach  a  very  slight  one.  But  then  it  was  proposed  to  first  coke 
the  coal.  To  look  at  the  analyses  of  these  coals  there  appears  to  be  no 
good  reason  why  it  should  not  be  possible  to  make  good  coke  of  them. 
But  it  is  the  unanimous  verdict  of  everybody,  who  has  tried  the  experi- 
ment, that  no  serviceable  coke  for  smelting  purposes  can  be  produced 
from  them.  Specimens  which  I  saw  last  summer  at  various  places  along 
the  Union  Pacific  Eailroad  are  certainly  not  calculated  to  encourage  the 
idea  that  the  existence  of  the  lignites  in  this  region  is  a  guarantee  for 
the  perpetuity  of  the  mining  industry  in  that  barren  country.  The  coke 
is  not  at  all  coherent,  in  fact  so  soft  that  a  slight  pressure  of  the  hand 
crumbles  it  into  a  thousand  fragments.  How  could  such  material  resist 
the  pressure  of  the  superincumbent  mass  in  a  blast-furnace  1  It  is  evi- 
dent that  it  could  not  be  used  at  all,  for  the  powdered  mass  would  give 
the  blast  less  chance  to  penetrate  than  the  raw  coal.  It  would  seem, 
then,  at  first  sight,  that  the  existence  of  these  lignites  brings  no  relief 
to  a  threatened  industry.  At  least  this  appears  to  be  the  conviction  of 
the  majority  out  West,  and  we  do  not  now  hear  of  further  experiments. 
Tet,  wiiat  have  those  already  made  proved  f  They  have  proved  that 
Tinder  the  conditions  given  in  the  various  trials  the  Eocky  Mountain 
lignites  cannot  be  used  to  advantage  in  metallurgy,  and  nothing  more. 

But  there  are  a  great  number  of  devices  in  modern  metallurgy  by 
which  this  fuel  can  be  made  to  do  effectual  duty.  I  do  not  intend  to 
discuss  these  at  length,  but  I  wish  to  point  out  a  few  ways  in  which, 
I  am  confident,  the  desired  end  may  be  easily  reached.  As  to  using 
this  lignite  in  its  raw  state,  in  the  common  fire-box  and  on  the  com- 
mon horizontal  grate,  with  natural  draught  only,  it  might  have  been 
expected  that  a  material  containing  8  per  cent,  of  hygroscopic,  and  cer- 
tainly from  12  to  20  per  cent,  of  chemically  bound  water,  would  fail  to 
pieces  and  thus  render  the  production  of  a  high  heat  impossible ;  es- 
pecially as  so  much  heat  is  inevitably  consumed  in  converting  the  water 
into  steam.  On  the  locomotives  of  the  railroads,  where  no  very  high 
temperature  is  necessary,  a  sufficiently  rapid  combustion  cannot  be 
reached  except  through  the  increased  dranght  by  means  of  the  exhaust ; 
and  even  with  this  improvement  the  engineers  on  the  Union  and  Cen- 
tral Pacific  Eailroads  complain  continually  about  the  difficulty  of  keep- 
ing up  steam. 

But  this  whole  difficulty  can  be  overcome,  as  far  as  reverberatories 
are  concerned,  by  using  this  coal  in  gas-generators,  instead  of  in  the 
common  fire-place,  and  by  doing  the  metallurgical  work  with  gaseous 
fuel  instead  of  the  solid.  I  could  adduce  numerous  examples,  where 
lignites  far  inferior  to  those  of  the  Eocky  Mountains  are  used  to  great 
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advantage  in  this  way,  and  some,  where  even  the  high  temperature 
necessary  in  iron-works  are  thus  produced.  According  to  Tunner,  gases 
from  good  lignites  are  capable  of  producing  a  temperature  as  high  as 
2,600°  C. 

The  lignites  of  the  West  are  eminently  fitted  for  use  in  gas-genera- 
tors ;  for  the  very  fact  that  they  break  up  into  small  pieces,  when  ex- 
posed to  the  heat,  is  an  advantage,  because  it  would  be  much  the  easi- 
est, this  way,  to  convert  all  the  carbonic  acid  formed  in  the  lower  part 
of  the  generator  into  carbonic  oxide,  as  a  very  large  surface  of  glowing 
carbon  is  thus  presented.  They  are  not  bituminous,  and  their  contents 
in  ash  are  so  small  that  they  will  not  interfere.  It  may  be,  indeed,  neces- 
sary, and  it  is  certainly  highly  advantageous,  to  use  a  blast  under  the 
grate  in  order  to  further  a  rapid  development  of  the  gases,  but  this  has 
also  the  advantage  that  the  danger  of  explosions  will  be  lessened.  It 
is  my  opinion  that  generators  with  stair-grates  and  under-blast  will  be 
found  the  most  advantageous ;  and  if  still  higher  temperatures  than 
can  be  produced  by  this  means  should  be  required,  an  increase  can  easily 
be  obtained  by  using  hot  wind,  both  under  the  grate  and  for  the  com- 
bustion of  the  gases. 

But  the  use  of  the  lignites  in  blast-furnaces  is  of  far  higher  import- 
ance to  the  western  mining  districts  than  that  in  reverberatories.  Ex- 
periments so farhave proved  unsuccessful, principally,  lam  sure,  because 
with  the  blowing-engines  in  use  the  required  pressure  could  not  be  at- 
tained. To  burn  that  material  in  the  blast-furnace,  cylinder-blasts  are 
required,  and  perhaps  it  would  also  be  necessary  to  close  the  tops  of  the 
furnaces  in  order  to  smelt  under  a  high  jn^essure,  which  may  be  regu- 
lated by  the  damper  in  the  fine.  The  extraordinary  results  thus  attained 
in  producing  high  temperatures  by  Bessemer  are  too  new  to  require  re- 
calling. Nothing  of  this  kind  has,  however,  yet  been  tried  in  the  West, 
but  I  hope  that  during  the  present  year  this  subject  will  be  thoroughly 
investigated. 

The  coke  produced  from  the  lignites  by  the  simple  method  employed 
is,  as  I  have  said  before,  not  fit  for  the  blast-furnace.  But  the  coal  used 
was,  as  far  as  I  am  aware,  of  the  inferior  kind  occurring  in  Colorado  and 
in  the  Wasatch  near  Coalville.  The  Eock  Springs  coal,  which  is  by  far 
the  best  lignite,  has  not  been  tried.  And  if,  instead  of  trying  to  coke 
this  material  in  imperfectly  constructed  bee-hive  ovens  and  in  pits,  more 
X^erfect  apparatus,  like  the  Belgian  oven  or  Appolt's  oven,  had  been  used, 
I  think  the  result,  even  with  the  i)oorer  qualities  of  Rocky  Mountain 
lignite,  would  have  been  more  encouraging.  The  Eock  Springs  coal,  I 
am  confident,  will  make  coke  in  good  apparatus,  and  if  it  should  not  be 
quite  as  firm  as  required  for  the  blast-furnace,  its  hardness  might  be  in- 
creased according  to  experiments  which  I  learn  were  made  in  the 
West  several  years  ago,  by  coking  it  under  j^ressure.  To  produce  this 
pressure  in  the  coking-ovens  the  escape  of  the  gases  need  only  be  regu- 
lated ;  and  the  ovens  themselves  must  be  constructed  with  the  special 
view  of  resisting  a  pressure  from  within.  Success  in  this  direction  would 
of  course  be  of  the  utmost  moment;  for  even  if  we  assume  as  a  settled 
fact  that  the  lignites  can  be  used  in  the  blast-furnace  with  the  proper 
blowing-machinery,  in  a  raw  state,  their  high  percentage  in  water  will 
always  be  fatal  to  the  production  of  very  high  temperatures  and  their 
maintenance.  It  is,  besides,  much  more  agreeable  and  eco^iomical  to  use 
coarse  fuel  than  fine  stuff,  as  every  smelter  well  knows. 

Finally,  I  wish  to  draw  attention  to  the  importance  which  these 
lignite-beds  have  in  regard  to  the  vast  magnetic-iron -ore  deposits  near 
Laramie,  and  the  hematites  of  Eawlins.    The  latter  are  very  pure,  and 


44G     MINING    STATISTICS    WEST    OF   THE    ROCKY   MOUNTAINS. 

rich  in  iron,  and  the  former  also  contain  nothing  deleterious  except  a 
little  sulphur,  the  precise  amount  of  which  I  have  forgotten.  If  a 
method  is  found  in  which  good  coke  can  be  made  from  the  coal,  there  is 
of  course  nothing  in  the  way  of  the  railroad  companies  making  therr 
own  rails,  but  if  this  should  not  be  the  case,  it  seems  to  me  highly  desir- 
able that  the  late  experiments  of  Siemens  and  Pousard,  for  the  purpose 
of  making  wrought  iron  and  steel  directly  from  the  ore,  and  so  avoiding 
the  blast-furnace,  should  be  continued  with  a  special  view  totheutiliza- 
tion  of  the  iron-ores  and  lignites  of  the  far  West.  It  is  true  that  the 
respective  means  employed  by  these  two  gentlemen,  though  technically 
successful,  have  not  been  so  economically.  There  are,  indeed,  at  the 
present  time  experiments  going  on  in  this  countrjLwith  apparatus  differ- 
ent from  those  used  by  the  English  and  French  engineers,  which  are 
very  likely  to  solve  this  problem  favorably,  it  being  the  special  object  of 
these  experiments  to  produce  large  quantities  of  iron  in  a  given  time, 
and  with  the  greatest  possible  economy  in  fuel. 
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CHAPTER    XVII. 

THE  METALLURGY  OF  NATIVE   SULPHUR. 

The  discovery  of  large  quantities  of  native  sulphur,  mixed  more  or 
less  with  earthy  matter,  in  Nevada  and  Utah,  and  quite  recently  in  the 
so-called  Yellowstone  region  in  Wyoming  and  Montana,  induces  me  to 
say  a  few  words  in  regard  to  the  above  subject. 

AH  those  of  the  above  sulphur  deposits,  which  I  have  examined  per- 
sonally, owe  their  origin  undoubtedly  to  the  condensation  of  sulphur- 
ous vai)ors  in  tUe  overlying  colder  layers.  They  are  situated  in  volcanic 
regions,  in  some  of  which  the  subterranean  forces  are  still  active,  the 
deposition  of  sulphur  going  on  continually  at  the  present  time. 

To  determine  tie  amount  of  sulphur  which  can  be  extracted  profitably 
by  the  methods  of  beneticiation  now  in  use,  on  a  large  scale,  .several 
simple  tests  are  employed,  one  or  two  of  which  will  be  briefly  men- 
tioned. According  to  Anthon,*  two  grams  of  coarsely  pulverized 
©re  are  heated  in  a  glass  tube  of  10  to  l(i  inches  in  length  and  four  lines 
iu  width,  which  is  closed  on  one  side,  and  into  the  open  end  of  which  an- 
other tube,  also  closed  on  one  side,  is  introduced  up  to  within  3  inches  of 
the  ore.  When  no  more  sulphur  issues  from  the  ore,  that  i)iece  of  the  lat- 
ter tube  in  which  the  suli)hur  has  been  condensed,  is  cut  off  and  weighed. 
The  sulphur  is  then  removed,  and  the  empty  tube  weighed  again,  the 
difference  of  the  two  weights  giving  the  available  amount  of  sulphur 
in  the  ore.  To -make  the  test  on  a  larger  scale,  one  or  two  pounds  of  the 
crushed  ore  are  introduced  into  a  good  clay  retort,  which  is  put  into  a 
wind-furnace,  so  that  its  necli  protrudes  about  15  centimeters.  To  this 
a  porcelain  tube  is  luted,  one  end  of  which  just  dips  into  water.  The 
retort  is  now  heated  to  a  strong  red  heat;  the  sulphur- vnpors  are  con- 
densed in  the  porcelain  tube  and  the  liquid  sulphur  drops  into  the 
water.  When  there  is  no  more  sulphur  in  the  ore,  the  tube  is  taken  from 
the  retort,  heated  strongly  over  the  water,  and  the  sult)hur,  which  has 
remained  in  it  in  solid  form,  will  also  be  collected  iu  the  water.  The 
whole  product  is  then  taken  out,  dried  carefully,  and  weighed. 

For  the  utilization  of  the  sulphur  from  the  class  of  ores  here  under 
consideration  various  methods  are  in  use,  which  can  be  classed  under 
two  main  heads : 

1.  Eliquation  of  the  sulphur  iu  entirely  open  or  partly  closed  apparatus. 

2.  Eliquation,  sublimation  or  distillation  of  the  sulphur  in  closed  fur- 
naces. 

The  methods  coming  under  the  second  head  require  considerable 
outlay  of  capital  for  apparatus,  and  greater  expense  for  labor.  They 
also  require  luel.  In  their  favor,  however,  is  the  more  i)er(ect  extraction 
and  utilization  of  sulphur  which  they  effect;  but  the  gain  by  these 
methods  is  not  great  enough  to  overbalance  in  our  western  Territories 
the  increased  expense  of  securing  the  product.  In  some  regions  the 
absolute  want  of  a  cheap  fuel  i)recludes  their  employment  altogether. 
For  these  reasons  1  shall  not  dwell  on  them  here,  but  rather  i)resent 
a  description  of  a  few  of  the  methods  belonging  under  the  first  head. 

a.  Melting  of  the  sulphur  in  cantiron  letlles. — This  method  can  only  be 
employed  with  profit  in  working  the  richest  ores,  containing  over  70  per 

*  Dingler'b  Poly techuisches  Journal,  vol.  161,  page  115. 
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cent,  of  sulphur,  because  witb  jioorer  ores  the  unavoidable  retention  of 
sulphur  in  the  dross  would  render  the  i^erceutage  actually  saved  pro- 
portionately too  small,  and  the  process  would  be  unprofitable.  Rich  ores 
are  treated  in  cast-iron  kettles,  of  not  over  two  cubic  meters  contents, 
which  are  heated  by  means  of  a  separate  fire-place.  The  heat  main- 
tained is  over  111°  Centigrade,  and  must  not  rise  over  150°  Centi- 
grade. The  nearer  the  temperature  can  be  kept  to  the  melting-point 
of  sulphur,  (109°  Centigrade  =  228°  Fahrenheit,)  the  better  is  the 
result,  because  at  such  a  temperature  sulphur  is  most  liquid  and  does 
not  burn.  The  kettles  are  filled  with  ore,  which  is  melted  down,  and 
occasional  additions  of  raw  ore  are  made,  until  the  kettle  is  filled  with 
the  liquid  mass.  Meanwhile  all  the  earthy  parts  which  can  be  reached 
are  taken  out  with  i^erforated  iron  ladles.  After  the  kettle  is  full, 
the  mass  is  permitted  to  settle  for  a  short  time.  The  scum  on  top 
is  then  taken  off,  and  the  clear  sulphur  cast  into  molds,  until  the  sedi- 
ment at  the  bottom  of  the  kettle  is  reached.  A  new  quantity  of  ore  is 
then  introduced,  and  the  process  is  repeated.  After  several  operations 
the  sediment  is  taken  out  of  the  bottom  of  the  kettle,  and  either  thrown 
aside  or  used  with  poorer  ores  in  pits  or  furnaces. 

b.  EUquation  of  sulphur  in  furnaces  or  pits. — Formerly  the  sulphur  was 
extracted  from  the  ores  of  Sicily  by  means  of  shaft-furnaces,  not  over  4 
to  5  feet  high  and  7  to  15  feet  wide.  They  had  an  inclined  bottom,  at 
the  lowest  point  of  which  a  canal  communicated  with  the  outside.  The 
largest  pieces  of  ore  were  put  on  a  bench  on  the  inside  of  the  furnace, 
near  the  bottom,  and  upon  these  as  a  base  an  arch  was  built,  a  small 
hole  only  being  left  in  the  center.  Upon  this  arch  smaller  ore  was 
thrown,  until  a  small  pyramid  was  formed  protruding  above  the  furnace- 
walls.  This  was  finally  covered  with  fine  ore,  upon  which  straw  was 
thrown  and  ignited.  The  fire  communicated  to  the  sulphur  and  traveled 
from  the  outside  toward  the  inside.  After  eight  or  ten  hours  the  liquid 
sulphur  had  collected  at  the  bottom,  and  was  tapped  into  moistened 
molds  or  into  water.  This  jirocess  furnished  only  from  40  to  50  per 
cent,  of  the  sulphur  in  the  ore,  and  is  now  nearly  everywhere  aban- 
doned. 

At  present  pits,  or  rather  stalls,  called  calcaroni,  are  almost  univer- 
sally used  in  Sicily,  Spain,  and  elsewhere ;  the  yield  in  these  being, 
according  to  Professor  B.  Kerl,  67  per  cent,  of  the  sulphur  in  the  ore. 

Mr.  H.  Sewell,  who  has  had  considerable  experience  with  sulphur-ores 
in  Spain,  describes  this  method  in  the  Engineering  and  Mining  Journal 
as  follows : 

The  governing  principle  in  tbis  method  is  the  working  of  large  masses  of  ore  at 
low  cost.  Each  calcarone  works  up  per  month  from  800  to  1,000  tons  of  ore,  the  appa- 
ratus heing  constructed  of  common  stone  and  plaster,  and  costing  $300  apiece.  No  fuel 
is  required,  as  one-seventh  of  the  ore  is  used  as  combustible  for  reducing  the  rest;  so 
that  if  the  ore  contained  23  per  cent,  of  sulphur,  20  per  cent,  net  would  be  produced.* 

The  dimensions  of  a  calcarone  dilfer  much,  according  to  the  percentage  of  the  ores; 
that  is,  the  poorer  the  ore,  the  larger  must  be  the  furnace.  When  I  commenced  to  use 
them  iu  Spain,  I  found  that  stalls  about  15  feet  in  diameter  were  the  most  successfully 
managed  by  workmen  not  versed  in  the  process  ;  but  I  found,  also,  that  for  economy,  and 
a  greater  production  in  the  liquation,  a  larger  diameter,  say  33  feet,  gave  the  best 
results,  and  this  is  the  size  of  the  stall  in  the  accompanying  drawings. 

The  height  at  X,  on  the  fiont  or  tapping  door,  varies  from  6  to  8  and  12  feet, 
(though  seldom  the  latter,)  and  that  at  L,  the  aperture  for  loading,  is  about  4  feet. 
At  X  X,  also,  in  the  ground  and  vertical  plan,  an  aperture  reaching  from  the  bottom 
to  the  top  of  the  stall  exists.    This  is  also  used  for  loading ;  but  alter  that  operation 

*  This  yield,  as  claimed  by  Mr.  Sewell,  is  very  high,  and  at  variance  with  the  state- 
ments of  other  authorities.  Mr.  Sewell  seems  to  allow  nothing  for  the  sulphur  retained 
in  the  ore  after  treating  it. 
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Calcaroue— Veitical  section. 


has  "been  concludecl,  the  aperture  is  closed  with  a  cast  of  plaster  of  Paris,  (or  pieces  put 
together,)  the  thickness  being  only  2  inches.  Tliis  thin  door  is  built  up  now  every 
time,  and  destroyed  for  discharging.  It  is  used  as  a  pyrometer,  the  heat  easily 
piercing  it,   and    indicates    to  the 


smelter  how  far  the  sulphur  has 
sweated  down.  The  ore  is  jjlaced  in 
lai'ge  bowlders,  just  as  it  comes  out 
of  the  mines,  from  the  middle  to  the 
bottom  of  the  furnace,  which  has  a 
declivity  of  about  15  to  20  degrees, 
such  being  necessary  at  the  end  of 
the  operation,  in  order  that  the  last 
remnants  of  melted  sulphur  shall 
run  toward  the  taj)j)ing-door  at 
point  M.  In  loading  the  stall,  all 
the  smaller-sized  ore  is  reserved  for 
filling  near  the  top,  where  it  is  piled 
into  the  shape  of  a  cone,  as  at  F  F 
F  ;  and  chimneys  are  left  at  points 
D  D  D,  about  2  feet  deep.  These 
are  filled  with  brush-wood,  and  in  th^s  way  the  ore  is  made  to  ignite.  These  hollows 
are  left  while  piling  the  ore  and  building  the  cone.  The  object  of  placing  the  small 
ore  at  the  top  is  simply  to  prevent  any  of  the  earth  and  sifted  stone  fi-om  falling 
through  the  largo  crevices  that  would  be  left,  if 
large  bowlders  were  placed  at  the  top.  The  earth 
and  sifted  stone  or  gravel  play  an  important  part 
in  the  manipulation.  At  K  K  K  K  we  have,  im- 
metliately  in  contact  with  the  small  ore,  a  stra- 
tum of  about  6  inches  of  small  sifted  gravel,  about 
the  size  of  a  nut,  aud  on  this  again,  at  N  N  N  N, 
we  have  a  coating  of  earth  ;  this  is  to  make  the 
interior  of  the  stall  as  impermeable  as  possible  to 
the  oxidizing  action  of  the  air,  and  this  coating  is 
iucreased  or  decreased  according  to  the  amount  of 
heat  recxuired,  which  in  turn  depends  on  the 
strength  of  the  winds  and  their  direction.  The 
brushwood  ignited,  the  ore  commences  to  burn, 
aud  the  chimneys  are  kept  open  for  about  twenty 
hours,  at  the  end  of  which  period  the  ore  has  ig- 
nited all  over  the  siirface  of  the  heap,  and  to  the 
depth  of,  say,  some  15  or  20  inches.  The  chimneys 
are  then  all  closed  as  follows  :  bricks  are  x^laced  over  them,  as  at  point  P  ;  and  should 
the  burning  of  the  ore  be  too  rapid,  earth  is  then  thrown  over  the  bricks  ;  but  these 
chinmeys  are  opened  toward  the  middle  of  the  operation,  to  increase  the  heat,  and 
closed  again,  according  to  circumstances,  to  decrease  it.  After  forty-eight  hours,  the 
melted  sulphur  begins  to  trickle  down  through  the  interstices  of  the  stone,  and  con- 
geals, forming,  as  it  were,  a  conglomerate  with  the  ore ;  the  heat  also  travels  down- 
wai'ds,  and  so  we  have  remelting  and  congealing  consecutively,  till  the  sulphur  arrives 
at  the  bottom  of  the  furnace,  forming  a  massive  conglomerate  of  sulphur  aud  ore ;  for 
it  fills  the  iiiterstices  up  to  the  point  where  the  first  tap-hole  is  drilled,  through  the 
thin  door  of  plaster  at  point  Z.  The  lines  across  the  stall  denote  the  lines  or  levels  of 
t-iippiug ;  and  this  commences  naturally  at  Z,  and  so  downwards,  as  the  congealed  sul- 
I^Lur  is  remelted  with  the  descending  heat.  Everj'  twentj'-four  hours  a  fresh  tapping 
takes  place,  the  former  holes  are  plastered  up,  and  a  new  hole  drilled  lower  down,  and 
so  on  till  we  get  dovt-n  to  the  lowest  point  or  bottom  of  the  furnace.  At  the  end  of  the 
operation,  that  is,  during  the  last  three  days,  nearly  all  the  chimneys  are  left  open,  so 
that  the  air  shall  descend  to  the  lower  part  of  the  furnace,  and  aid  the  combustion  of  the 
ore.  The  jet  of  sulphur  is  received  iuto  wooden  molds,  as  at  point  B.  These  have  been 
soaked  iu  water,  to  prevent  the  sulphur  sticking  to  the  wood,  and  are  shaped  wheel- 
barrow fashion,  in  order  that  the  block  of  sulphur  may  easily  fall  out,  without  break- 
ing. During  the  carrying  away  of  a  mold  that  has  been  filled,  and  the  bringing  of 
an  emi>ty  one  to  be  filled,  the  jet  runs  into  a  reservoir  made  for  the  purpose  at  A.  One 
of  the  principal  reasons  for  placing  large  blocks  of  ore,  from  the  middle  of  the  fur- 
nace downwards,  is  to  leave  sufficient  interstices  for  receiving  the  sulphur,  otherwise 
the  first  tap-hole  would  be  too  high,  and  near  tho  ignited  ore,  thus  setting  fire  to  the 
stream  of  sulphur. 

Two  of  the  principal  things  to  be  guarded  against  are  overheating  the  apparatus, 
and,  on  the  other  hand,  carrying  on  the  process  so  slowly,  by  the  complete  closing  of 
the  chimneys,  that  the  operation  would  take  two  months  instead  of  four  weeks  from 
the  commencement.    In  the  former  case,  instead  of  the  sulphur  congealing  between 
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the  iutersticf  s,  it  would  all  be  in  a  melted  state  from  the  top  tap-hole  to  the  bottom, 
thus  not  only  consuming  an  unnecessary  amount  of  sulphur  in  keeping  up  the  heat, 
but  likewise  giviug,  by  overheating,  a  bad  chocolate-brown  color  to  the  sulphur.  This 
quality  would  hardly  be  salable,  even  for  sulphuric  acid.  Many  stalls  or  heaps,  say 
ten,  after  having  been  loaded,  can  be  attended  by  two  men,  one  in  the  daytime,  tho 
other  at  night.  As  soon  as  the  operation  is  over,  which  takes  about  a  month,  both  ap- 
ertures are  opened,  to  allow  a  current  of  air  to  pass  through  the  apparatus.  Other- 
wise it  would  not  cool  for  a  month ;  but  by  this  i>recaution  it  can  be  discharged  in  a 
few  days. 

A  modification  of  tbis  process  is  the  following :  Before  loading  the 
stall,  a  number  of  iron  bars  are  set  obliquely  from  the  inclined  bottom, 
against  the  front  wall,  in  which  a  single  tap-hole  is  located  at  the  lowest 
point  of  the  pit.  To  force  the  liquid  sulphur  to  run  to  this  point,  the 
bottom  of  the  furnace  is  inclined,  from  both  sides,  toward  a  central 
line,  and  from  the  back  toward  the  front,  thus  making  a  sort  of  trough, 
dipping  forward.  These  bars  form  a  complete  grate,  the  space  under- 
neath remaining  empty  when  the  stall  is  filled  with  ore.  The  cone 
above  the  walls  of  the  stall  is,  in  this  case,  made  much  higher  than  in 
the  method  described  above.  The  smelted  sulphur  collects  continually 
on  the  clean  bottom  beneath  the  grate,  and  is  from  time  to  time  tapi)e<l 
into  wet  molds,  or  into  a  basin  with  water. 

The  crude  sulphur  obtained  by  any  of  the  above  methods  must  of 
course  be  refined,  if  intended  for  other  use  than  that  of  its  manufacture 
into  sulphuric  acid.  But  as  it  is  not  likely  that  refined  sulphur  can  be 
profitably  made  in  our  western  districts  for  years  to  come,  I  omit  treat- 
ing the  subject  in  this  report 
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CHAPTER    XVIII. 

THE  MINING  LAW. 

The  following  is  the  text  of  the  proposed  new  mining  law.*  It  em- 
bodies much  that  I  have  advocated  in  former  reports,  and  I  think  it  will 
be  approved  by  the  large  body  of  practical  miners  in  the  United  States, 
who,  whatever  criticisms  they  may  make  upon  particular  provisions, 
must  agree  in  commending  the  tone  which  mining  legislation  has  as- 
sumed, and  the  character  of  the  protection  offered  to  their  property. 

This  law  aims  to  offer  means  for  a  fair  adjustment  of  thousands  of 
claims  upon  all  kinds  of  mining  ijroperty,  and  lying  between  men  of 
every  class  and  nationality.  Probably  the  most  eager  curiosity  in  read- 
ing it  for  the  first  time  will  be  directed,  not  to  the  sections  which  i^ro/- 
scribe  how  mines  may  hereafter  be  taken  up,  but  to  the  inquiry,  how  the 
law  affects  present  interests,  and  the  disputed  points  of  the  j)ast.  The 
first  section  will  be  distasteful  to  some.  None  but  citizens,  and  those 
persons  who  declare  their  intention  to  become  such,  can  have  any  owner- 
ship in  the  virgin  mines  of  the  public  domain,  except  by  purchase  of 
United  States  patents  from  citizens.  K  rumor  is  true,  this  will  be  a 
blow  to  some  of  the  Mormon  miners  who  have  thought  to  air  their  sup- 
posed independence  of  our  Government  by  refusing  to  become  citizens. 
This  provision,  which  is  of  course  most  natural  and  proper,  is  continued 
from  the  former  law,  where  it  has  already  made  trouble  for  those 
who  were  anxious  to  reap  without  being  willing  to  sow.  Probably  a 
large  proportion  of  the  Chinese  will  also  be  debarred  from  ownership,  as 
they  are  not  citizens.  But  this  i)rovision  does  not  prevent  any  one  who 
is  willing  to  become  a  citizen,  from  taking  uj)  mines.  If  I  read  the  civil- 
rights  bill  correctly,  any  person  in  the  world  may  become  a  citizen  of 
the  United  States,  all  sectional  or  State  laws  to  the  contrary  notwith- 
standing. 

The  section  giving  absolute  title  to  a  certain  surface  and  all  veins 
''  topping"  within  vertical  lines  drawn  from  the  boundaries  of  that  sur- 
face-claim, is  necessary  to  prevent  special  litigation. 

On  the  subject  of  tunnels  the  law  follows  a  course  contrary  to  the 
views  I  have  held,  and  I  still  feel  confidence  enough  in  the  strength  of 
my  position  to  believe  that  this  section  will  be  annulled  by  the  practice 
of  miners  and  eventually  by  Congress.  Let  us  take  the  case  of  ahillin 
which  a  very  promising  mine  is  discovered.  Instantly  some  sharper 
claps  down  a  tunnel-claim,  and  by  that  act  he  invalidates  or  threatens 
to  invalidate  every  discovery  made  on  that  hill  within  3,000  feet  of  his 
location.  The  prohibition  to  work  the  hill  continues  six  months  at  least, 
and  longer  if  he  begins  work.  I  call  it  prohibition,  because  it  is  such 
if  the  law  is  effective.  But  I  look  upon  this  section  with  less  alarm  than 
I  otherwise  should  feel,  because  I  know  that  it  will  be  very  limited 
in  its  action.  Yery  few  of  the  innumerable  tunnel-claims  are  ever  prose- 
cuted 10  feet  into  the  hill.  Others,  and  perhaps  most  of  them,  even  if 
carried  on,  would  come  to  nothing.'  Take  the  Emma  Hill  in  Little  Cot- 
tonwood. The  tunnels  there  must  run  about  parallel  to  the  veins,  and 
a  tunnel  that  would  intersect  more  than  one  would  have  to  be  very  long. 

*  Since  passed  and  signed  by  the  President.  The  text  here  given  is  that  of  the  final 
form  of  the  law. 
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But  the  Emma  Hill  offers  an  example  showiug  liow  liiirtful  tliis  section 
of  the  law  could  be  if  it  were  effective.  The  mines  in  Little  Cottonwood 
depend  for  their  future  upon  pockets,  bulges,  or  other  enlargements  of 
veins,  and  these  enlargements  show  no  sign  at  the  surface.  A  tunnel 
might  strike  one  of  these  and  draw  out  the  whole  wealth  of  a  mine, 
while  the  true  owners  would  be  working  patiently  down,  unable  to  im- 
mediately prove  that  their  narrow  seam  had  any  connection  with  the 
immense  mass  which  was  making  the  tunnel-owners  rich.  The  Emma 
itself  could  have  been  worked  for  two  years  through  a  tunnel  before  the 
real  owners  found  their  way  into  the  honanza. 

I  cannot  agTce  with  the  provision  in  section  5  to  allow  owners  who 
have  abandoned  a  mine  to  resume  work  without  relocation.  Something 
is  needed  to  prevent  a  man  whose  whole  time  is  spent  in  Utah  from  hold- 
ing claims  in  California,  Oregon,  Montana,  and  all  the  other  Territories. 
If  the  recorders  cannot  make  yearly  inspection  the  owners  should  be 
required  to  swear  each  year  to  haN'ing  performed  the  work  required.  I 
am  sorry  to  see,  too,  that  there  is  no  provision  for  the  use  of  timber,  and 
but  a  very  incomplete  settlement  of  the  important  questions  of  water- 
power  and  drainage. 

Nevertheless  it  is  certain  that  the  i)resent  law  is  a  great  advance  on 
anything  we  have  had.  Our  legislators  have  no  more  puzzliugtask  than 
to  adjust  the  claims  of  miners,  if  their  measures  sometimes  bear  hardly 
on  those  who  cherish  vague  but  golden  dreams  of  wealth,  it  must  be 
remembered  that  their  object  is  not  to  deny  riches  to  any,  but  by  early 
prescription  of  legal  means  to  prevent  conflict.  The  law,  indeed,  is  made 
in  the  interest  of  the  disputing  claimant  as  much  as  in  that  of  the  actual 
holder,  for  in  exact  terms  he  finds  clearly  indicated  what  he  can  or  can- 
not do ;  and  if  he  is  wise  and  honest  he  may  save  himself  expense. 

The  following  is  the  text  of  the  new  mining  law : 

Be  it  enacted.,  tt'c.  That  all  valuable  mineral  deposits  in  lands  belong- 
ing to  the  United  States,  both  surveyed  and  unsurveyed,  are  hereby 
declared  to  be  free  and  open  to  exploration  and  purchase,  and  the  lands 
in  which  they  are  found  to  occupation  and  jiurchase,  by  the  citizens  of 
the  United  States  and  those  who  have  declared  their  intention  to  become 
such,  under  regulations  prescribed  by  lawj  and  according  to  the  local 
customs  or  rules  of  miners,  in  the  several  mining  districts,  so  far  as  the 
same  are  applicable  and  not  inconsistent  with  the  laws  of  the  United 
States. 

Sec.  2.  That  mining  claims  upon  veins  or  lodes  of  quartz  or  other 
rock  in  place  bearing  gold,  silver,  cinnabar,  lead,  tin,  copper,  or  other 
valuable  deposits,  heretofore  located,  shall  be  governed  as  to  length 
along  the  vein  or  lode  by  the  customs,  regulations,  and  laws  in  force  at 
the  date  of  their  location.  A  mining  claim  located  after  the  passage  of 
this  act,  whether  located  by  one  or  more  persons,  may  equal,  but  shall 
not  exceed,  fifteen  hundred  feet  in  length  along  the  vein  or  lode ;  but 
no  location  of  a  mining  claim  shall  be  made  until  the  discovery  of  the 
vein  or  lode  within  the  limits  of  the  claim  located.  No  claim  shall 
extend  more  than  three  hundred  feet  on  each  side  of  the  middle  of  the 
vein  at  the  surface,  nor  shall  any  claim  be  limited  by  any  mining  regu- 
lation to  less  than  twenty-five  feet  on  each  side  of  the  middle  of  the  vein 
at  the  surface,  except  where  adverse  rights  existing  at  the  passage  of 
this  act  shall  render  such  limitation  necessary.  The  end  lines  of  each 
claim  shall  be  parallel  to  each  other. 

Sec.  3.  That  the  locators  of  all  mining  locations  heretofore  made,  or 
which  shall  hereafter  be  made,  on  any  mineral  vein,  lode,  or  ledge, 
situated  on  the  public  domain,  their  heirs  and  assigns,  where  no  adverse 
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claim  exists  at  the  passage  of  this  act,  so  long  as  they  comply  with  the 
laws  of  the  United  States,  and  with  State,  territorial,  and  local  regu- 
lations not  in  couHict  with  said  laws  of  the  United  States  governing 
their  jjossessory  title,  shall  have  the  exclusive  right  of  possession  and 
enjoyment  of  all  the  surface  included  within  the  lines  of  their  locations, 
and  of  all  veins,  lodes,  and  ledges  throughout  their  entire  depth,  the  top 
or  apex  of  which  lies  inside  of  such  surface  lines  extended  downward 
vertically,  although  such  veins,  lodes,  or  ledges  may  so  far  depart  from 
a  perpendicular  in  their  course  downward  as  to  extend  outside  the  ver- 
tical side  lines  of  said  surface  locations :  Provided,  That  their  right  of 
possession  to  such  outside  parts  of  said  veins  or  ledges  shall  be  confined 
to  such  portions  thereof  as  lie  between  vertical  planes  drawn  downward 
as  aforesaid,  through  the  end  lines  of  their  locations,  so  continued  in 
their  own  direction  that  such  planes  will  intersect  such  exterior  parts  of 
said  veins  or  ledges:  And  provided  further^  That  nothing  in  this  section 
shall  authorize  the  locator  or  possessor  of  a  vein  or  lode  which  extends 
in  its  downward  course  beyond  the  vertical  lines  of  his  claim  to  enter 
upon  the  surface  of  a  claim  ownetl  or  possessed  by  another. 

Sec.  4.  That  where  a  tunnel  is  run  for  the  development  of  a  vein  or 
lode  or  for  the  discovery  of  mines,  the  owners  of  such  tunnel  shall  have 
the  right  of  possession  of  all  veins  or  lodes  within  three  thousand  feet 
from  the  face  of  such  tunnel  on  the  line  thereof,  not  previously  known 
to  exist,  discovered  in  such  tunnel,  to  the  same  extent  as  if  discovered 
from  the  surface ;  and  locations  on  the  line  of  such  tunnel  of  veins  or 
lodes  not  appearing  on  the  surface,  made  by  other  parties  after  the  com- 
mencement of  the  tunnel,  and  while  the  same  is  being  prosecuted  with 
reasonable  diligence,  shall  be  invalid;  but  ftiilureto  prosecute  the  work 
on  the  tunnel  for  six  mouths  shall  be  considered  as  an  abandonment  of 
the  right  to  all  undiscovered  veins  on  the  line  of  the  said  tunnel. 

Sec.  5.  That  the  miners  of  each  mining  district  may  make  rules  and 
regulations  not  in  conflict  with  the  laws  of  the  United  States,  or  with 
the  laws  of  the  State  or  Territory  in  which  the  district  is  situated,  govern- 
ing the  location,  manner  of  recording,  amount  of  work  necessary  to  hold 
possession  of  a  mining  claim,  subject  to  the  following  requirements  :  the 
location  muvSt  be  distinctly  marked  on  the  ground,  so  that  its  boundaries 
can  be  readily  traced.  AH  records  of  mining  claims  hereafter  made 
shall  contain  the  name  or  names  of  the  locators,  the  date  of  the  location, 
and  such  a  description  of  the  claim  or  claims  located  by  reference  to 
some  natural  object  or  iiermanent  monument  as  will  identify  the  claim. 
On  each  claim  located  after  the  passage  of  this  act,  and  until  a  patent 
shall  have  been  issued  therefor,  not  less  than  one  hundred  dollars'  worth 
of  labor  shall  be  performed  or  improvements  made  during  each  year. 
On  all  claims  located  prior  to  the  passage  of  this  act  ten  dollars'  worth 
of  labor  shall  be  performed  or  improvements  made  for  each  one  hun- 
dred feet  in  length  along  the  vein  until  a  patent  shall  have  been  issued 
therefor;  but  where  such  claims  are  held  in  common  such  expenditure 
may  be  made  upon  any  one  claim ;  and  upon  a  failure  to  comply  with 
these  conditions,  the  claim  or  mine  upon  which  such  failure  occurred 
shall  be  open  to  relocation  in  the  same  manner  as  if  no  location  of  the 
same  had  ever  been  made :  Provided,  That  the  original  locators,  their 
heirs,  assigns,  or  legal  representatives,  have  not  resumed  work  upon  the 
claim  after  such  failure  and  before  such  location.  Upon  the  failure  of 
any  one  of  several  co-owners  to  contribute  his  proportion  of  the  expendi- 
tures required  by  this  act,  the  co-owners  who  have  performed  the  labor 
or  made  the  improvements  may,  at  the  expiration  of  the  year,  give  such 
delinquent  co-owner  j)ersonal  notice  in  writing,  or  notice  by  publication 
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In  the  newspaper  published  nearest  the  claim,  for  at  least  once  a  week 
for  ninety  days,  and  if  at  the  expiration  of  ninety  days  after  such  notice 
in  writing  or  by  publication  such  delinquent  should  fail  or  refuse  to  con- 
tribute his  proportion  to  comply  with  this  act,  his  interest  in  the  claim 
shall  become  the  property  of  his  co-owners  who  have  made  the  required 
expenditure. 

Sec.  6.  That  a  patent  for  any  land  claimed  and  located  for  valuable 
deposits  may  be  obtained  in  the  following  manner :  any  person,  asso- 
ciation, or  corporation  authorized  to  locate  a  claim  under  this  act,  hav- 
ing claimed  and  located  a  piece  of  land  for  such  j)urposes,  who  has,  or 
have,  complied  with  the  terms  of  this  act,  may  file  in  the  proper  land- 
office  an  apph'cation  for  a  patent,  under  oath,  showing  such  comj3liance, 
together  with  a  plat  and  field-notes  of  the  claim  or  claims  in  common, 
made  by  or  under  the  direction  of  the  United  States  surveyor- general, 
showing  accurately  the  boundaries  of  the  claim  or  claims,  which  shall  be 
distinctly  marked  by  monuments  on  the  ground,  and  shall  post  a  copy 
of  such  plat,  together  with  a  notice  of  such  application  for  a  i^atent,  in 
a  conspicuous  place  on  the  land  embraced  in  such  plat  previous  to  the 
filing  of  the  application  for  a  patent,  and  shall  file  an  affidavit  of  at  least 
two  persons  that  such  notice  has  been  duly  posted  as  aforesaid,  and 
shall  file  a  copy  of  said  notice  in  such  land-office,  and  shall  thereupon 
be  entitled  to  a  patent  for  said  land,  in  the  manner  following:  the 
register  of  the  land-office,  upon  the  filing  of  such  application,  plat,  field- 
notes,  notices,  and  affidavits,  shall  publish  a  notice  that  such  application 
has  been  made,  for  the  period  of  sixty  days,  in  a  newspaper  to  be  by 
him  designated  as  published  nearest  to  said  claim ;  and  he  shall  also 
post  such  notice  in  his  office  for  the  same  period.  The  claimant  at  the. 
time  of  filing  this  application,  or  at  any  time  thereafter,  within  the  sixty 
days  of  publication,  shall  file  with  the  register  a  certificate  of  the  United 
States  surveyor-general  that  $500  worth  of  labor  has  been  expended  or 
improvements  made  upon  the  claim  by  himself  or  grantors,  that  the 
plat  is  correct,  with  such  further  description  by  such  reference  to  natural 
objects  or  permanent  monuments  as  shall  identify  the  claim,  and  furnish 
an  accurate  description,  to  be  incorporated  in  the  patent.  At  the  ex- 
piration of  the  sixty  days  of  publication  the  claimant  shall  file  his 
affidavit  that  the  plat  and  notice  have  been  posted  in  a  conspicuous 
place  on  the  claim  during  said  i^eriod  of  publication.  If  no  adverse 
claim  shall  have  been  filed  with  the  register  and  the  receiver  of  the 
proper  land-office  at  the  expiration  of  the  sixty  days  of  publication,  it 
shall  be  assumed  that  the  applicant  is  entitled  to  the  patent,  upon  the 
payment  to  the  proper  officer  of  five  dollars  per  acre,  and  that  no 
adverse  claims  exist  •,  and  thereafter  no  objection  from  third  parties  to 
the  issuance  of  a  patent  shall  be  heard,  except  it  be  shown  that  the 
applicant  fi.iled  to  comply  with  this  act. 

Sec.  7.  That  where  an  adverse  claim  shall  be  filed  during  the  period 
of  publication,  it  shall  be  upon  oath  of  the  person  or  persons  making  the 
same,  and  shall  show  the  nature,  boundaries,  and  extent  of  such  adverse 
claim,  and  all  proceedings,  except  the  publication  of  notice  and  making 
and  filing  of  the  affidavit  thereof,  shall  be  stayed  until  the  controversy 
shall  have  been  settled  or  decided  by  a  court  of  competent  jurisdiction, 
or  the  adverse  claim  waived.  It  shall  be  the  duty  of  the  adverse 
claimant,  within  thirty  days  after  filing  his  claim,  to  commence  proceed- 
ings in  a  court  of  competent  jurisdiction,  to  determine  the  question  of 
the  right  of  possession,  and  prosecute  the  same  with  reasonable  diligence 
to  final  iudgment ;  and  a  failure  so  to  do  shall  be  a  waiver  of  his  adverse 
claim.  After  such  judgment  shaU  have  been  rendered,  the  party  entitled 
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to  the  possession  of  the  claim,  or  any  portion  thereof,  may,  without 
giving  further  notice,  file  a  certified  copy  of  the  judgment-roll  with  the 
register  of  the  land-oflflce,  together  with  the  certificate  of  the  surveyor- 
general  that  the  requisite  amount  of  labor  has  been  expended,  or 
improvements  made  thereon,  and  the  description  required  in  other  cases, 
and  shall  pay  to  the  receiver  five  dollars  per  acre  for  his  claim,  together 
with  the  proper  fees,  whereupon  the  whole  proceedings  and  the  judg- 
ment-roll shall  be  certified  by  the  register  to  the  Commissioner  of  the 
General  Land-Office,  and  a  patent  shall  issue  thereon  for  the  claim,  or 
such  portion  thereof  as  the  applicant  shall  appear,  from  the  decision  of 
the  court,  to  rightfully  possess.  If  it  shall  appear  from  the  decision  of 
the  court  that  several  parties  are  entitled  to  separate  and  difterent  por- 
tions of  the  claim,  each  party  may  pay  for  his  portion  of  the  claim,  with 
the  proper  fees,  and  file  the  certificate  and  description  by  the  surveyor- 
general,  whereupon  the  register  shall  certify  the  proceedings  and  judg- 
ment-roll to  the  Commissioner  of  the  General  Land-Office,  as  in  the 
preceding  case,  and  patents  shall  issue  to  the  several  parties  according 
to  their  respective  rights.  Proof  of  citizenship  under  this  act,  or  the 
acts  of  July  26,  18GG,  and  July  9, 1870,  in  the  case  of  an  individual,  may 
consist  of  his  own  affidavit  thereof,  and  in  case  of  an  association  of  per- 
sons unincorporated,  of  the  affidavit  of  their  authorized  agent,  made  on 
his  own  knowledge  or  upon  information  and  belief,  and  in  case  of  a  cor- 
poration organized  under  the  laws  of  the  United  States,  or  of  any  State 
or  Territory  of  the  United  States,  by  the  filing  of  a  certified  copy  of  their 
charter  or  certificate  of  incorporation ;  and  nothing  herein  contained 
shall  be  construed  to  prevent  the  alienation  of  the  title  conveyed  by  a 
I)atent  for  a  mining  claim  to  any  j)erson  whatever. 

Sec.  8.  That  the  description  of  vein  or  lode  claims,  upon  surveyed 
lands,  shall  designate  the  location  of  the  claim  witli  reference  to  the 
lines  of  the  public  surveys,  but  need  not  conform  therewith  ;  but  where 
a  patent  shall  be  issued  as  aforesaid  for  claims  upon  unsurveyed  lands, 
the  surveyor-general,  in  extending  the  surveys,  shall  adjust  the  same  to 
the  boundaries  of  such  patented  claim,  according  to  the  i3lator  descrip- 
tion thereof,  but  so  as  in  no  case  to  interfere  with  or  change  the  loca- 
tion of  any  such  i)atented  claim. 

Sec.  9.  That  sections  one,  two,  three,  four,  and  six  of  an  act  entitled 
"  An  act  granting  the  right  of  way  to  ditch  and  canal  owners  over  the 
public  lands,  and  for  other  purposes,"  approved  July  26, 1866,  are  hereby 
repealed,  but  such  repeal  shall  not  affect  existing  rights.  Applications 
for  patents  for  mining-claims  now  pending  may  be  prosecuted  to  a  final 
decision  in  the  General  Land-Office  ;  but  in  such  cases,  where  adverse 
rights  are  not  affected  thereby,  patents  may  issue  in  pursuance  of  the 
provisions  of  this  act ;  and  all  patents  for  mining-claims  heretofore  issued 
under  the  act  of  July  26,  1866,  shall  convey  all  the  rights  and  privileges 
conferred  by  this  act  where  no  adverse  rights  exist  at  tlie  time  of  the 
Ijassage  of  this  act. 

Sec.  10.  That  the  act  entitled  "  An  act  to  amend  an  act  granting  the 
right  of  way  to  ditch  and  canal  owners  over  the  public  lands,  and 
for  other  purposes,"  approved  Jidy  9,  1870,  shall  be  and  remain  in  full 
force,  except  as  to  the  proceedings  to  obtain  a  patent,  which  shall  be 
similar  to  the  i)roceedings  prescribed  by  sections  six  and  seven  of  this 
act  for  obtaining  patents  to  vein  or  lode  claims  ;  but  where  said  placer- 
claims  shall  be  upon  surveyed  lands,  and  conform  to  legal  subdivisions, 
no  further  survey  or  plat  shall  be  required.  And  all  placer-mining  claims 
hereafter  located  shall  conform  as  near  as  practicable  with  the  United 
States  system  of  public-land  surveys  and  the  rectangular  subdivisions 
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of  such  surveys,  and  no  such  location  shall  include  more  than  twenty 
acres  for  each  individual  claimant ;  but  where  placer-claims  cannot  be 
conformed  to  legal  subdivisions,  survey  and  plat  shall  be  made  as  on 
unsurveyed  lands:  Provided,  That  proceedings  now  pending  may  be 
prosecuted  to  their  final  determination  under  existing  laws;  but  the 
provisions  of  this  act,  when  not  in  conflict  with  existing  laws,  shall 
apply  in  such  cases:  Provided  also,  That  where  by  the  segregation  of  min- 
eral lands  in  any  legal  subdivision  a  quantity  of  agricultural  land  less 
than  forty  acres  remains,  said  fractional  portion  of  agricultural  land  may 
be  entered  by  any  party  qualified  by  law  for  homestead  or  pre-emption 
purposes. 

Sec.  11.  That  where  the  same  person,  association,  or  corporation  is 
in  possession  of  a  placer-claim,  and  also  a  vein  or  lode  included  within 
the  boundaries  thereof,  application  shall  be  made  for  a  patent  for  the 
placer-claim,  with  the  statement  that  it  includes  such  vein  or  lode,  and 
in  such  case  (subject  to  the  provisions  of  this  act  and  the  act  entitled 
"An  act  to  amend  an  act  granting  the  right  of  way  to  ditch  and  canal 
owners  over  the  public  lands,  and  for  other  puri^oses,"  approved  July 
9,  1S70)  a  patent  shall  issue  for  the  placer-claim,  including  such  vein  or 
lode,  upon  the  payment  of  five  dollars  per  acre  for  such  vein  or  lode 
claim,  and  twenty-five  feet  of  surface  on  each  side  thereof.  The  re- 
mainder of  the  placer-claim,  or  any  placer-claim  not  embracing  any 
vein  or  lode  claim,  shall  be  paid  for  at  the  rate  of  -$2.50  per  acre,  to- 
gether with  all  costs  of  proceedings  ;  and  where  a  vein  or  lode,  such  as 
is  described  in  the  second  section  of  this  act,  is  known  to  exist  within 
the  boundaries  of  a  placer-claim,  an  application  for  a  patent  for  such 
placer-claim  which  does  not  include  an  application  for  the  vein  or  lode 
claim  shall  be  construed  as  a  conclusive  declaration  that  the  claimant 
of  the  placer-claim  has  no  right  of  possession  of  the  vein  or  lode  claim ; 
but  where  the  existence  of  a  vein  or  lode  in  a  placer-claim  is  not  known, 
a  patent  for  the  placer-claim  shall  convey  all  valuable  mineral  and  other 
deposits  within  the  boundaries  thereof. 

Sec.  12.  That  the  surveyor-general  of  the  United  States  may  appoint 
in  each  land-district  containing  mineral  lauds  as  many  competent  sur- 
veyors as  shall  apply  for  appointment  to  survey  mining-claims.  The 
expenses  of  the  survey  of  vein  or  lode  claims,  and  the  survey  and  sub- 
division of  placer-claims  into  smaller  quantities  than  one  hundred  and 
sixty  acres,  together  with  the  cost  of  i^ublication  of  notices,  shall  be  paid 
by  the  applicants,  and  they  shall  be  at  liberty  to  obtain  the  same  at  the 
most  reasonable  rates,  and  they  shall  also  be  at  liberty  to  employ  any 
United  States  deputy  surveyor  to  make  the  survey.  The  Commissioner 
of  the  General  Land-Ofiice  shall  also  have  power  to  establish  the  maxi- 
mum charges  for  surveys  and  publication  of  notices  under  this  act ;  and, 
in  case  of  excessive  charges  for  publication,  he  may  designate  any  news- 
paper published  in  a  land-district  where  mines  are  situated  for  the 
publication  of  mining  notices  in  such  district,  and  fix  the  rates  to  be 
charged  by  such  paper;  and,  to  the  end  that  the  Commissioner  maybe 
fully  informed  on  the  subject,  each  applicant  shall  file  with  the  register 
a  sworn  statement  of  all  charges  and  fees  paid  by  said  applicant  for 
publication  and  survey,  together  with  all  fees  and  money  paid  the  regis- 
ter and  the  receiver  of  the  land-office,  which  statement  shall  be  trans- 
mitted, with  the  other  papers  in  the  case,  to  the  Commissioner  of  the 
General  Land-Office.  The  fees  of  the  register  and  the  receiver  shall 
be  five  dollars  each  for  filing  and  acting  upon  each  application  for 
patent  or  adverse  claim  filed,  and  they  shall  be  allowed  the  amount 
fixed  by    law  for  reducing  testimony  to  writing,   when  done  in  the 


MISCELLANEOUS.  459 

land-ofBce,  such  fees  and  allowances  to  be  paid  by  the  respective 
parties ;  and  no  other  fees  shall  be  charged  by  them  in  such  cases. 
Nothing  in  this  act  shall  be  construed  to  enlarge  or  affect  the  rights  of 
either  party  in  regard  to  any  property  in  controversy  at  the  time  of  the 
passage  of  this  act,  or  the  act  entitled  "An  act  granting  the  right  of 
way  to  ditch  and  canal  owners  over  the  public  lands,  and  for  other  pur- 
poses," approved  July  26,  1800,  nor  shall  this  act  affect  any  right  ac- 
quired under  said  act ;  and  nothing  in  this  act  shall  be  construed  to 
repeal,  impair,  or  in  any  way  affect  the  provisions  of  the  act  entitled 
"An  act  granting  to  A.  Sutro  the  right  of  way  and  other  privileges  to 
aid  in  the  construction  of  a  draining  and  exploring  tunnel  to  the  Corn- 
stock  lode,  in  the  State  of  Nevada,"  approved  July  25,  1866. 

Sec.  13.  That  all  affidavits  required  to  be  made  under  this  act,  or  the 
act  of  which  it  is  amendatory,  may  be  verified  before  any  officer  author- 
ized to  administer  oaths  within  the  land-district  where  the  claims  may 
be  situated,  and  all  testimony  and  proofs  may  be  taken  before  any  suck 
officer,  and  when  duly  certified  by  the  officer  taking  the  same,  shall  have 
the  same  force  and  eiiect  as  if  taken  before  the  register  and  the  receiver 
of  the  land-office.  In  cases  of  contest  as  to  the  mineral  or  agricultural 
character  of  land,  the  testimony  and  proofs  may  be  taken  as  herein  pro- 
vided on  personal  notice  of  at  least  ten  days  to  the  opposing  party  -,  or 
if  said  party  cannot  be  found,  then  by  publication  of  at  least  once  a 
week  for  thirty  days  in  a  newspaper,  to  be  designated  by  the  register  of 
the  land-office  as  published  nearest  to  the  location  of  such  land;  and 
the  register  shall  require  proof  that  such  notice  has  been  given. 

Sec.  14.  That  where  two  or  more  veins  intersect  or  cross  each  other, 
priority  of  title  shall  govern,  and  such  prior  location  shall  be  entitled 
to  all  ore  or  mineral  contained  within  the  space  of  intersection :  Pro- 
vided, however,  That  the  subsequent  location  shall  have  the  right  of  way 
through  said  space  of  intersection  for  the  purposes  of  the  convenient 
working  of  the  said  mine  :  And  provided  also,  That  where  two  or  more 
veins  unite,  the  oldest  or  jnnor  location  shall  take  the  vein  below  the 
point  of  union,  including  all  the  space  of  intersection. 

Sec.  15.  That  where  non-mineral  land  not  contiguous  to  the  vein  or 
lode  is  used  or  occupied  by  the  proprietor  of  such  vein  or  lode  for 
mining  or  milling  purposes,  such  non-adjacent  surface-ground  may  be 
embraced  and  included  in  an  application  for  a  patent  for  such  vein  or 
lode,  and  the  same  may  be  patented  therewith,  subject  to  the  same  pre- 
liminary requirements  as  to  survey  and  notice  as  are  applicable  under 
this  act  to  veins  or  lodes :  Provided,  That  no  location  hereafter  made  of 
such  non-adjacent  land  shall  exceed  five  acres,  and  payment  for  the 
same  must  be  made  at  the  same  rate  as  fixed  by  this  act  for  the  super- 
ficies of  the  lode.  The  owner  of  a  quartz-mill  or  reduction-works,  Hot 
owning  a  mine  in  connection  therewith,  may  also  receive  a  patent  for 
his  mill-site,  as  provided  in  this  section. 

Sec.  16.  That  all  acts  and  parts  of  acts  inconsistent  herewith  are 
hereby  repealed :  Provided,  That  nothing  contained  in  this  act  shall  be 
construed  to  impair,  in  any  way,  rights  or  interests  in  mining  property 
acquired  under  existing  laws. 
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CHAPTER    XIX. 

AMERICAN  SCHOOLS  OF  MINING  AND  METALLUECY. 

Since  the  publication  of  my  first  report,  in  1869,  in  -whicli  the  subject 
of  professional  education  was  treated  at  some  length,  a  great  advance 
has  been  made  in  the  facilities  afforded  by  American  schools  and  col- 
leges, though  nothing  has  been  done  by  the  Government,  I  regret  to  say, 
toward  the  establishing  of  a  national  school  of  mines.  There  are  now 
some  thirty  institutions  in  this  country,  in  the  plans  of  which  room  is 
made  for  instruction  in  mining  and  metallurgy.  Of  course  this  depart- 
ment is  not  organized  with  equal  thoroughness  or  furnished  with  equal 
liberality  in  all  these  cases;  in  toomany  of  them  trustees  have  added  to  the 
old  curriculum  merely  a  nominal  course,  because  it  was  the  fashion,  and 
in  order  to  attract  students.  But  it  is  gratifying  to  know  that  a  con- 
siderable number  of  these  mining  and  technological  schools  mean  busi- 
ness, and  not  show.  Without  intending  to  slight  any  which  I  omit,  I 
have  collected  full  information  concerning  some  of  the  principal  institu- 
tions east  of  the  Rocky  Mountains.  There  is  an  inchoate  school  in  Col- 
orado, and  there  is  a  promising  department  for  this  subject  in  the 
University  of  California ;  but  these  have  had  no  chance,  as  yet,  to  show 
what  they  can  do. 

The  schools  to  which  I  shall  refer  are,  the  Massachusetts  Institute  of 
Technology,  (Boston  ;)  the  School  of  Mines  of  Columbia  College,  (New 
York;)  the  Sheffield  Scientific  School,  (New  Haven ;)  the  Stevens  Insti- 
tute of  Technology,  (Hoboken  ;)  the  Pardee  Scientific  Department  of 
Lafayette  College,  (Easton ;)  the  School  of  Mining  and  Metallurgy  of 
Lehigh  University,  (Bethlehem  ;)  the  School  of  Mining  and  Practical 
Geology,  of  Harvard  University,  (Cambridge ;)  the  Rensselaer  Poly- 
technic Institute,  (Troy ;)  the  Scientific  Department  of  the  University 
of  Pennsylvania,  (Philadelphia ;)  the  Missouri  School  of  Mines  and 
Metallurgy,  (Rolla;)  and  the  Polytechnic  Department  of  Washington 
University,  (Saint  Louis.) 

THE  MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY. 


Offiems  of  instruction.— John  D.  Etmlde,  Ph.  D.,  LL.  D.,  President ;  John  D.  RunMe, 
Ph.  D.,  LL.  D.,  Walker  Professor  of  Mathematics  and  Mechanics ;  William  Watson,  Ph. 
D.,  Professor  of  Mechanical  Engineering  ;  John  B.  Henck,  A.  M.,  Hay  ward  Professor  of 
Civil  and  Topographical  Engineering;  William  E.  Ware,  S.  B.,  Professor  of  Architec- 
tnre ;  William  P.  Atkinson,  A.  M.,  Professor  of  English  and  History  ;  George  A.  Oshorne, 
S.  B.,  Professor  of  Mathmatics,  Astronomy,  and  Navigation  ;  Alfred  P.  Rockwell,  A.  M., 
Professor  of  Mining  Engineering ;  Edward  C.  Pickering,  S.  B.  Thayer  Professor  of 
Physics  ;  Samnel  Kneeland,  A.  M.,  M.  D.,  Professor  of  Zoijlogy  and  Physiology  ;  John 
M.  Ordway,  A.  M.,*  Professor  of  Metallurgy  and  Industrial  Chemistry  ;  James  M.  Crafts, 
S.  B.,  Professor  of  Analytical  and  Organic  Chemistry;  Robert  H.Richards,  graduate 
of  the  Institute,  Professor  of  Mineralogy  and  Assaying,  in  charge  of  the  Mining  and 
Metallurgical  Laboratory;  Thomas  Sterry  Hunt,  LL.D.,  Professor  of  Geology ;  George 
H.  Howison,  A.  M.,  Professor  of  Logic  and  the  Philosophy  of  Science  ;  S.  Edward  War- 
ren, C.  E.,  Professor  of  Descriptive  Geometry,  Stereotomy,  and  drawing ; , 

Professor  of  Modern  Languages  ;  Henry  L.  Whiting,  United  States  Coast  Survey, 
Professor  of  Tojjography ;  Henry  Mitchell,  A.M.,  United  States  Coast  Survey,  Professor 
of  Physical  Hydrography;  Alp'heus  Hyatt,  S.  B.,  Custodian  of  the  Boston  Society  of 
Natural  History,  Professor  of  Palaeontology  ;  Lewis  B.  Monroe,  Professor  of  Vocal  Cul- 

*  The  instruction  in  botany  is  at  present  given  by  Professor  Ordway. 
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tare  and  Elocution ;  Willliam  H.  Nile8,'Ph.  B.,  A.  M.,  Professor  of  Physical  Geology  and 
Geography  ;  William  Kipley  Nichols,  graduate  of  the  Institute,  Assistant  Professor  of 
General  Chemistry ;  Charles  R.  Cross,  graduate  of  the  Institute,  Assistant  Professor  of 
Physics  ;  Ernest  Schubert,  Instructor  in  Free-Hand  and  Machine  Drawing  ;  Eugene 
Letang,  Assistant  in  Architecture ;  John  A.  Whipple,  Instructor  in  Photography  ;  Wil- 
liam E.  Hoyt,  graduate  of  the  Institute,  Instructor  in  Civil  Engineering  and  Drawing  ; 
Jules  L^vy,  Instructor  in  French,  Spanish,  and  Italian  ;  E.  C.  F.  Kraus,  Instructor  in  Ger- 
man ;  Edward  K.  Clark,  graduate  of  the  Institute,  Instructor  in  Mechanical  Drawing  ; 
Gaetauo  Lanza,  S.  B.,  C.  E.,  Instructor  in  Mathematics  ;  Foster  E.  L.  Beal,  graduate  of 
the  Institute,  Instructor  in  Mathematics  ;  G.  Russell  Lincoln,  graduate  of  the  Institute, 
Instructor  iu  General  Chemistry  and  Qualitative  Analysis;  Charles  F.  Stone,  graduate 
of  the  Institute,  Instructor  in  Quantitative  Analysis ;  Hobart  Moore,  Instructor  in 
Military  Tactics. 

Summary  of  students. — Resident  graduates,  3  ;  fourth  year,  17  ;  third  year,  33  ;  second 
year,  39 ;  first  year,  91  ;  students  not  candidates  for  a  degree,  81  :  total,  264,  for  the 
year  1871-72. 

Courses  of  study. — The  regular  course  in  the  department  of  geology  and  mine  engi- 
neering extends  over  four  years,  and  the  range  of  studies  pursued  is  indicated  by  the 
following  scheme  of  instruction  : 

FIRST  AJSTD  SECOXB  TEAKS. 

Mathematics. — Algebra ;  solid  geometry ;  mensuration  ;  plane  trigonometry  and  spher- 
ical trigonometry  ;  analytic  geometry  ;  elements  of  the  calculus. 

Surveying. — Field-work  ;  jilotting  surveys  ;  computing  areas  ;  jdans. 

Physical  and  industrial  geography. 

Physics. — Mechanics  of  solids,  liquids,  and  gases ;  sound ;  light ;  heat ;  magnetism  j 
electricity. 

Chemistry. — Qualitative  analysis  ;  chemistry,  organic  and  inorganic. 

D-ench;  German;  English;  descriptive  geometry ;  mechanical  and  free-hand  drawing. 

THIRD    YEAR. 

Civil  engineering. — Survey  and  construction  of  roads  and  railways ;  measm-ement  of 
earth-work  and  masonry  ;  field  practice. 

Mathematics. — Diiferential  and  integral  calcnlus ;  analytic  mechanics. 

Applied  mechanics. — Stress;  stability;  strength  and  stiffness. 

Geology. — General  descriptive,  and  theoretical  geology. 

Zoology  and  paleontology. 

Mining. — Ore-deposits;  prospecting;  boring;  sinking  shafts,  «fec. ;  methods  of 
mining. 

Mineralogy. — Descriptive  and  determinative  ,*  crystallography ;  use  of  the  blow-pipe. 

Chemistry. — Lectures  and  laboratory  practice  in  quantitative  analysis. 

Assaying.— "S^et  and  dry  ways. 

Metallurgy. — Metallui-gical  processes ;  constructions  and  implements. 

Physics. — Laboratory  practice. 

English  and  constitutional  history;  French  or  Spanish;  drawing. 

FOURTH   YE.VR. 

-3frn{«<7.— Ventilation ;  winding  machinery;  underground  transport;  pumps;  dressing 
and  concentration  of  ores;  practice  in  mining-laboratory  in  ore-dressing. 

Economic  geology. — Detailed  descri^ition  of  American  ore  deposits  and  mines. 

Strength  of  materials  and  hydraulics. 

Machinery  and motoi-s. — Hand-machinery;  water-wheels;  boilers;  steam-engines. 

Chemistry. — Lectures  and  laboratory  practice ;  synthetic  experiments ;  quantitative 
analysis. 

Geology. — American  geology ;  lithological,  strategraphical,  paljEontological. 

Chemical  geology. — Origin  of  rocks,  vein-stones,  ore-deposits,  coal,  petroleum,  &c. 

Metallurgy, practical  lithology,  and  huilding-materials  ;  physics. 

Drawing. — Geological  majis  and  sections ;  plans  of  mines ;  mining-machinery  and 
implements. 

English  literature;  political  economy  ;  French  or  Italian  ;  German. 

The  four  years'  course  is  so  arranged  as  to  secure  to  the  student  a  liberal  mental  de- 
velopment and  general  culture,  as  well  as  the  strictly  technical  education,  which  is  his 
chief  object.  The  studies  of  the  first  and  second  years  are  somewhat  general  in  char- 
acter, but  are  regarded  as  a  necessary  foundation  for  the  more  special  studies  of  the 
two  succeeding  years.  The  special  professional  studies  peculiar  to  this  department  com- 
mence with  the  third  year.  Instruction  is  given  by  lectures  and  recitations,  and  by 
practical  exercises  in  the  field,  the  laboratories,  and  the  di-awing-rooms.     In  most  of  the 
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finbjects  problems  are  given  the  students  to  be  worked  outside  the  lecture-room.  A 
lii.iib  value  is  set  upon  the  educational  eflect  of  these  practical  exercises. 

The  space  devoted  to  laboratories  and  the  prominence  given  to  laboratory  vrork, 
in  physics,  chemistry,  assaying,  blow-pipe  analysis,  metallujgy,  and  ore-dressiug,  is  a 
marked  feature  in  the  scheme  of  instruction  of  the  institute.  It  is  believed  that  this 
school  offers  unusual  facilities  iu  this  regard.  The  chemical  laboratories  cover  4,000 
square  feet ;  the  mining,  metallurgical,  and  assay  laboratories,  2,000  square  feet ;  the 
blow-pipe  laboratory,  5.50  squai'e  feet ;  the  physical  laboratories,  3,500  square  feet ;  and 
the  drawing-rooms  8,556  square  feet. 

A  course  of  thirty  lectures  on  physical  geology  and  geography  is  given  to  the 
students  of  the  second  year  by  Professor  Niles.  The  study  of  the  surface  of  the  earth, 
of  its  external  features,  their  origin  and  modifications,  is  essentially  the  subject  of  this 
course.  A  proper  knowledge  of  the  surface  includes  necessarily  a  corresponding 
.acquaintance  with  the  arrangement  of  rock-masses,  in  so  far  as  they  have  determined 
the  character  of  the  surface  features,  and  especially  the  geological  agencies  which  are 
constantly  producing  the  changes  of  the  surface.  The  aim  of  the  instruction,  there- 
fore, is  to  present  clearly  the  most  important  relations  between  surface  features  and 
underlying  geological  formations  and  to  show  the  action  of  the  great  dynamical  forces, 
or,  iu  other  words,  to  teach  i:)hysical  geography  and  physical  geology  m  their  natural 
relations.  The  knowledge  of  these  relations  becomes  of  great  practical  value  in  deter- 
mining the  extent  or  even  probable  occurrence  of  certain  ore-bearing  rocks  and  of 
coal-beds  in  certain  districts,  since,  where  the  rocks  are  completely  covered  by  soil,  the 
topographical  features  may  be  the  only  guide  iu  "  prospecting." 


Descriptive  .ind  Theoretical  Geology — 30  lectures  by  Professor  Hunt.  American 
Geology — 30  lectures  by  Professor  Hunt.  Practical  Lithology  and  Building-Stones — 
15  lectures  by  Professor  Hunt.  Chemical  Geology — 15  lectures  by  Professor  Hunt. 
Miniug — 70  lectures  by  Professor  Kockwell.  Economic  Geology — 20  lectures  by  Professor 
Eockwell.  Palaeontology — 50  lectures  by  Professor  Hyatt.  Metallurgy — 40  lectures  by 
Professor  Ordway.  Industrial  Chemistry — 40  lectures  by  Professor  Ordway.  Quan- 
titative Analysis — 40  lectures  by  Professor  Crafts.  Chemical  Laboratory  Practice — 
10  to  15  hours  a  week,  by  Professor  Crafts.  Assaying,  dry  way — 10  exercises  (2^  hours 
each)  by  Professor  Richards.  Blow-pipe  and  Determinate  Mineralogy — 45  exercises 
(1  to  2  hours  each)  by  Professor  Richards.  Descriptive  Mineralogy — 15  lectures  by 
Professor  Richards.  Mining  and  Metallurgical  Laboratory  Practice — 10  hours  a  week. 
Physical  Laboratory  Practice — 3  hours  a  week,  1  year.  Professor  Pickering.  Calculus 
— 50  lessons  by  President  Runkle.  Mechanics — 50  lessons  by  President  Runkle.  Civil 
Engineering — 40  lessons  by  Professor  Henck.  Strength  of  Materials  and  Hydi'aulics 
— 40  lessons  by  Professor  Watson.  Machinery  and  Motors — 25  lessons  by  Professor 
Watson.  Natural  History — 25  lectures  by  Professor  Kneeland.  French — 2  hours  a 
week.  German — 2  hours  a  week.  English — 2  hours  a  week.  Drawing — 3  to  6  hours  a 
week. 

Geology,  LWwlogy,  ^-c. — The  instruction  in  geology  and  certain  related  subjects  is 
given  by  Professor  Hunt,  in  four  courses,  delivered  yearly  to  students  of  the  third  and 
tourth  years.  The  first  is  a  yearly  course  of  thirty  lectures  on  descriptive  and  theo- 
retical geology.  This  embraces  the  classification  of  the  related  sciences ;  scope  of 
geological  studies ;  nature  of  rocks,  or  lithology ;  stratigraphy ;  succession  of  forma- 
tions; zoological  history ;  geological  dynamics ;  chemical  and  physical  forces;  aqueous 
and  igneous  agencies ;  currents;  sedimentation;  elevation  and  subsidence  ;  geographi- 
cal distribution  of  formations  ;  nature  and  origin  of  mountains;  volcanic  action.  The 
second  is  a  yearly  course  of  thirty  lectures  on  American  geology,  comprising  intro- 
duction ;  geological  history ;  geology  of  North  America,  considered  lithologically, 
stratigraphicaxly,  and  palteontologically ;  comparative  geognosy.  The  third  is  a  yearly 
course  of  fifteen  lectures  on  practical  lithology,  comprising  mineralogical  composition 
of  rocks ;  building-stones,  their  cohesion,  porosity  ;  granites,  marbles,  limestones, 
sandstones,  slates,  &c. ;  limes,  cements,  aud  mortars;  ornamental  stones  and  gems. 
The  fourth  is  a  yearly  course  of  fifteen  lectures  on  chemical  geology,  or  the  chemical 
history  of  the  globe  ;  comprising  the  origin  of  rocks,  both  stratified  and  unstratified ; 
the  history  of  veinstones  aud  ore-deposits;  the  formation  of  coal  and  petroleum;  the 
chemistry  of  salt-deposits  aud  of  mineral- waters ;  the  seat  and  origin  of  volcanic  and 
earthquake  phenomena. 

Mining  and  Economic  Geology. — The  instruction  in  mining  and  in  economic  geology  is 
given  by  Professor  Rockwell,  in  two  yearly  courses,  delivered  to  students  of  the  third 
and  fourth  years.  The  first  is  a  yearly  course  of  seventy  lectures  on  mining.  The 
student  is  made  acquainted  with  the  general  character  of  the  various  deposits  of  the 
useful  minerals,  and  with  the  theory  and  practice  of  mining  operations,  such  as  the 
methods  of  search  or  "prospecting;"  boring  for  oil,  coal,  or  water;  the  sinking  of 
shafts,  with  the  timbering,  walling  or  tubing  of  the  same;  the  driving  of  levels;  the 


MISCELLANEOUS.  463 

different  metbods  of  working  lodes,  coal-beds,  &c. ;  tbe  undergrotind  transportation  of 
tbe  mineral;  boisting,  pumping,  ventilation,  and  ligbting, togetber  witb  tbo  macbinerv 
and  otber  appliances  connected  with  these  and  other  operations ;  in  short,  the  great 
variety  of  operations  comprised  under  the  general  term  "  exploitation."  Ore-dressing, 
or  the  mechanical  separation  of  ores  from  their  gangues,  is  discussed  somewhat  at 
length,  and  the  machines  described  by  means  of  which  this  concentration  is  most 
economically  effected.  Tbe  practical  course  of  ore-dressing  and  smelting  in  the  mining 
and  metallurgical  laboratory  affords  tbe  student  opportunities  for  acquiring  a  familiar 
knowledge  of  the  treatment  of  ores,  such  as  can  be  got  under  ordinary  circumstances 
only  at  the  best  mines.  Tbe  second  is  a  yearly  course  of  twenty  lectures  on  economic 
geology,  mainly  devoted  to  a  detailed  description  of  tbe  coal  and  oi'e  deposits  of  North 
America,  especially  such  as  are  most  extensively  worked. 

The  student  who  is  a  candidate  for  tbe  degree  of  tbe  institute  is  expected  to  spend 
a  i>ortion  of  bis  vacations  in  some  one  of  the  principal  mining  districts  in  tbe  study  of 
tbe  local  peculiarities  of  tbe  ore-deposit,  and  tbe  details  of  actual  working,  and  to  sub- 
mit a  full  re^jort  upon  the  same,  with  drawings.  Those  who  intend  to  become  metal- 
lurgists may  take  smelting- works  instead.  Through  the  kindness  of  several  owners, 
.certain  mines  in  different  regions  have  been  made  accessible  to  students  for  tbe  pur- 
pose" of  systematic  study. 

Metallurfjii  and  Industrial  Chemisfr)j. — Tbe  instruction  in  metallurgy  and  in  industrial 
chemistry  is  given  by  Professor  Ordway,  in  two  two-years'  courses,  delivered  to  students 
of  the  third  and  fourth  years.  Tbe  first  is  a  two  years'  course  of  forty  lectures  on  me- 
ta,llurgy.  The  subjects  discussed  are  fuels,  fluxes,  slags,  furnace-construction,  and  the 
roasting,  smelting,  and  refining  of  tbe  various  metals.  Tbe  second  is  a  two  years'  course 
of  forty  lectures  on  industrial  chemistry.  The  maniifacture  of  acids,  alkalies,  salts, 
pottery,  glass,  and  organic  i)roducts,  and  the  arts  of  dyeing  and  printing,  are  tbe  jiriu- 
cipal  subjects  treated.  In  connection  with  these  lectures  excursions  are  made  to  manu- 
factories and  metallurgical  works,  and  practical  exercises  are  given  in  tbe  laboratories. 
The  students  are  required  to  make  drawings  and  designs  of  apparatus  used  or  to  be 
used  in  large  operations. 

Minhifi  and  Metallurgical  Lahoratonj. — The  purpose  of  this  laboratory  is  to  furnish  the 
means  of  studying  experimentally  tlm  various  processes  of  ore  dressing  and  smelting. 
Ores  of  all  kinds  are  here  subjected  to  precisely  tbe  same  treatment,  and  bj'  the  same 
machinery  and  other  appliances  that  are  in  use  at  the  best  mines  and  metallurgical 
works  of  this  and  other  countries.  Tbe  laboratory  has  already  in  successful  operatiou 
the  most  approved  ore-dressing  and  mill  machinery  for  gold  and  silver  ores  now  in  use 
in  California  and  Nevada,  consisting  of  -a  fire-stamp  hattery,  an  amahjamating-pan^  a  sepa- 
rator, and  a  concentrator,  complete  in  every  respect  and  capable  of  treating  half  a  ton  of 
ore  a  day.  These  were  obtained  the  past  summer  in  San  Francisco.  There  wTll  be 
added  during  tbe  present  year  an  ore-crusher,  a  hydraulic  jigger,  a  Eittinger  shaking- 
table,  and  all  other  appliances  necessary  for  the  treatment  of  every  kind  of  ore.  Tbe 
machinery  is  driven  by  a  steam-engine  of  upward  of  15  horse-power.  For  metallur- 
gical treatment  the  laboratory  contains  at  piesent  a  reverberatory  roasting- furnace, 
cjucible  and  assay  furnaces,  and  a  blacksmith's  forge ;  and  there  are  now  being  erected 
reverberatory  and  blast  smelting-furnaces  capable  of  working  400  pounds  of  ore  per 
day,  and  a  cupelling-furuace  sufficient  for  working  50  pounds  of  lead  at  once.  To  these 
will  be  added  retort  and  other  smaller  furnaces  for  various  uses.  All  of  these  will  be 
ready  for  use  by  October  of  the  present  year. 

The  experimental  work  of  this  laboratory  is  carried  on  by  tbe  students  under  tbe 
immediate  supervision  of  Professor  Richards.  A  sufiicieutly  large  quantity  of  ore  is 
assigned  to  each  student,  who  first  samples  it,  and  determines  its  character  and  value 
by  analysis  and  assays,  and  makes  such  other  preliminary  examinations  as  serve  to  iixr 
dicate  in  a  general  way  the  proper  method  of  ti'eatment.  He  then  treats  tbe  given 
quantity,  makes  a  careful  examination  of  the  products  at  each  step  of  the  process, 
ascertains  tbe  amount  of  power,  water,  chemicals,  fuel,  and  labor  expended.  In  this 
way  tbe  same  ore  is  subjected  to  several  methods  of  treatment,  and  by  a  comparison 
of  the  results  obtained,  tbe  student  learns  the  relative  effectiveness  and  economy  of 
different  methods  as  applied  to  the  same  ore.  It  is  believed  that  the  experiments  con- 
ducted in  this  way  and  upon  such  a  scale,  will  prove  of  direc  tpractical  value  not  only  to 
the  student,  but  to  the  mining  interest  at  large,  by  showing  bow  existing  metbods  of 
treatment  may  be  advantageously  modified  to  meet  the  requirements  of  new  complex 
ore^.  The  institute  has  now  on  band  about  eleven  tons  of  gold  and  silver  ores,  repre- 
senting over  seventy  different  mines  in  Colorado  and  Utah,  which  were  collected  by 
tbe  institute  partj-  of  professors  and  students  during  their  recent  trip  to  these  Terri- 
tories. These  ores  will  be  Avorked  and  reports  of  the  results  sent  to  those  Avho  so  gen- 
erously contributed  them  ;  and  it  is  hoped  that  by  such  co-operation  the  laboratory 
will  continue  to  receive  the  necessary  amount  and  variety  of  ores. 

Falaoniology. — Tbe  instruction  in  palteontology  is  given  in  a  yearly  course  of  sixty 
lectures,  by  Professer  Hyatt,  half  of  which  are  delivered  to  the  third  year  and  half  to 
tbe  fourth  year  students.    Palasontology,  or  the  history  of  ancient  animal  life,  and 
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stratigrai^liical  palaeontology,  or  tbe  study  of  the  distinctive  and  characteristic  fbs- 
sils  of  the  different  formations,  are  taught  as  a  necessary  foundation  for  the  further 
study  of  geology.  The  aim  of  the  course  is  to  give  the  student  a  practical  acquaint- 
ance with  the  structure  of  the  characteristic  families  and  orders  of  living  and 
extinct  animals,  and  by  a  judicious  selection  of  examples  to  familiarize  him  to  some 
extent  with  the  genera  which  characterize  various  formatious.  The  handling  and 
drawing  of  specimens  by  the  students  is  au  essential  feature  of  the  method  of  instruc- 
tion. The  lecture  of  the  instructor  id  devoted  largely  to  explanatory  demonstrations 
of  the  specimens,  which  the  students  are  at  the' same  time  drawing.  The  success  at;- 
tending  this  mode  of  teaching  palaeontology  has  shown  its  value. 

Mineralogy  and  hloiv-inpe  practice. — Tlie  instruction  in  mineralogy  and  the  use  of  the 
blow-pipe  is  given  by  Professor  Eichards,  in  two  courses  to  students  of  the  third  year. 
The  first  is  a  course  of  forty-five  exercises,  (one  to  two  hours  each,)  in  which  the  student 
is  taught  determinative  mineralogy  by  the  study  of  crystalline  forms,  and  the  physical 
properties  of  minerals.  He  is  instructed  iu  the  use  of  the  blow-pipe  in  the  qualitative 
determination  of  minerals,  and  iu  the  quantitative  assay  of  silver  aud  copper  ores.. 
The  second  is  a  course  of  fifteen  lectures  on  descriptive  mineralogy,  iiccompanied  by  a 
critical  examination  and  handling  of  specemeus  on  the  part  of  the  student. 

Assaying. — The  instruction  in  assaying  is  given  by  Professor  Richards  in  a  course  of* 
ten  exercises,  (two  to  three  hours  each,)  in  which  the  student  learns  to  perform  the 
ordinary  dry  assays  of  gold,  silver,  lead,  and  other  orts.    Instruction  in  wet  assaying 
is  given  by  Professor  Crafts. 

Chemical  course  for  mining  engineer's. — The  chemical  instruction  of  the  mining  students 
extends  through  the  four  years.  The  course  in  general  chemistry  occupies  the  first 
year ;  and  during  this  time  the  students  work  two  hours  each  week  in  the  chemical 
laboratory.  Each  student  performs  for  himself  a  great  variety  of  experiments  designed 
to  illustrate  the  i^roperties  of  the  various  chemical  elements,  and  of  their  more  im- 
portant compounds  ;  he  also  prepares  a  number  of  such  simple  and  compound  substance 
as  are  of  use  in  the  arts  or  serve  to  illustrate  the  laws  of  chemical  change.  The  knowl- 
edge thus  acquired  by  the  practical  work  of  the  laboratory  is  supplemented  and  en- 
forced by  lectures,  recitations,  aud  frequent  examinations.  During  the  second  year 
more  particular  attention  is  given  to  the  theory  of  chemistry  and  to  qualitative  analy- 
sis. The  latter  branch  of  the  subject  is  taught  by  laboratory  exercises,  each  student 
working  four  hours  a  week.  As  during  the  first  year's  course,  these  laboratory  exercises 
are  accompanied  by  recitations  and  examinations.  During  the  third  year  the  mining 
students  take  a  systematic  course  of  quantitative  analyses,  occupying  six  hours  per 
week  iu  the  laboratory,  and  attend  a  weekly  lecture,  or  exercise,  iu  which  methods  of 
analysis  are  discussed,  and  the  results  of  investigations  too  recent  to  be  found  iu  text^ 
books  are  presented  to  them.  Miuiug  students  may  take  in  addition,  as  a  voluntary  es-  • 
ercise,  a  course  of  special  analytical  methods,  reciting  from  German  text-books.  In  the 
fourth  year  the  students  are  engaged  in  laboratory  work  during  the  hours  between  9 
a.  m.  and  5  p.  m.,  which  are  uot  devoted  to  recitations  and  problems  in  drawing, 
metallurgy,  &c.,  which  more  nearly  concern  their  professional  studies.  They  all  get 
about  three  hours  daily  for  chemical  work,  and  many  are  able  to  spend  more  time  in 
the  laboratory  without  neglect  of  their  other  studies.  They  accomplish  a  tolerably 
thorough  analytical  course,  comprising  the  analyses  of  salts,  the  more  common  minerals, 
and  particularly  of  ores  and  metallurgical  products,  aud  extending  as  far  as  the  more 
difficult  analyses,  such  as  the  determination  of  all  the  constituents  of  cast  iron  or  steel, 
so  that  a  student  in  his  professional  work  as  a  mining  engineer  may  be  independent  of 
the  assistance  of  a  chemist,  and  competent  to  deal  with  all  ordinary  investigations. 
Some  students,  who  show  a  special  aptitude  for  chemistry,  are  encouraged  to  take  up 
special  investigations  connected  with  metallurgy,  and  all  accomplish  work  which  may 
be  considered  a  sufficient  preparation  for  their  professional  career. 

Physics. — The  instruction  in  physics,  extending  through  the  first  three  years  of  the 
course,  is  given  Iw  Professor  Pickering.  During  the  first  two  years  the  whole  subject 
is  thoroughly  discussed  mathematically  and  experimentally  in  lectures  illustrated 
from  the  extensive  collection  of  physical  apparatus  of  the  institute. 

In  the  third  year  the  students  enter  the  physical  laboratory  and  learn  to  usfe  tbe 
difierent  iustrumeuts  and  to  perform  a  variety  of  experiments.  Special  attention  is 
paid  to  the  testing  of  physical  laws,  by  comparing  the  observed  and  computed  results. 

They  further  carry  on  systematic  investigations  of  particular  subjects  during  the 
fourth  year,  aud  pursue  such  courses  of  exjjerimentation  as  have  a  direct  bearing  on 
their  professional  studies. 

Collections. — The  geological  collection  of  the  late  Professor  Henry  D.  Rogers,  of  the 
University  of  Glasgow,  presented  to  the  institute  by  Mrs.  Rogers,  is  made  uj)  chiefly  of 
fossils  and  rock-specimens  from  American  localities,  and  in  certain  branches  is  jiecu- 
liarly  valuable  for  instruction.  The  collection  of  ores  and  veinstones  is  already  large 
aud  varied,  and  is  constantly  receiving  additions  from  the  various  mining  regions. 

A  typical  set  of  models  of  mining-machinery,  chiefly  from  Freiburg,  Saxony,  is  used  in 
the  course  of  instruction.    They  are  designed  mainly  to  illustrate  the  i^rinciples  of  the 
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various  processes  of  mining  and  ore-dressing,  but  combine  also  the  latest  improvements 
in  macliiiies.  They  show  in  detail  the  methods  of  working  underground  by  underhand 
and  overhand  stoping,  the  tim])eriug  and  walling  of  shafts  and  levels,  the  arrange- 
ments of  pumps,  man-engines,  ladder-ways,  hoisting-ways,  the  sinking  of  shafts,  &c. 
I'lie  machines  for  ventilation,  as  well  as  those  for  ore-dressing,  are  working  models. 
The  latter  illustrate  all  the  stages  of  the  concentration  of  ores. 

The  collections  and  library  of  the  Boston  Society  of  Natural  History  are,  by  au  agree- 
n)ent  between  the  society  and  the  institute,  freely  open  to  the  students.  These  collec- 
tions rank  among  the  first  in  the  country  for  extent  and  value,  and  in  many  depart- 
ments are  unsurpassed.  The  library  is  rich  in  works  on  geology  and  natural  science, 
ami  embraces  the  leading  American  and  European  journals  and  periodicals  on  those 
subjects.  The  iustruction  in  certain  subjects  is  given  by  the  professors  of  the  institute 
in  the  lecture-room  of  the  Natural  History*Society,  whose  building  is  upon  the  same 
square.  The  private  collections  of  some  of  the  professors,  especially  that  of  Professor 
Hunt,  are  available  for  purposes  of  instruction.  The  professors  and  students  of  the 
institute  are  allowed  the  full  use  of  the  extensive  and  valuable  libraries  of  the  Boston 
Public  Library  and  the  library  of  the  Boston  Society  of  Natural  History. 

Other  courses,  degrees,  fees,  4'c — This  school  is  divided  into  seven  courses,  namely, 
mechanical  engineering,  civil  and  topographical  engineering,  geology  and  mining 
engineering,  building  and  architecture,  chemistry,  science  and  literature,  aud  natural 
history.  'J'he  foregoing  description  refers  to  the  third  course  only ;  but  the  course  of 
study  for  the  first  two  years  is  the  same  in  all.  A  degree  is  given  in  each  course,  the 
title  being  "  Graduate  of  the  Massachusetts  Institute  of  Technology  in  the  Department 
of ."  To  be  entitled  to  either  of  these  degrees,  the  student  must  pass  a  .satisfac- 
tory examination  in  all  the  studies  and  exercises  prescribed  for  his  department  in  the 
courses  of  the  third  and  fourth  years;  and  in  all  the  studies  of  the  previous  years  in 
which  he  has  not  alreadj'  passed  a  satisfactory  examination.  He  must,  moreover,  pre- 
pare a  dissertation  on  some  subject  included  in  the  course  of  study,  or  au  account  of 
some  research  made  by  himself,  or  au  original  report  upon  some  machine,  work  of 
engineering,  industrial  works,  mines,  or  mineral  survey,  or  au  original  architectural 
design  accompanied  by  an  explanatory  memoir.  This  thesis  or  design  must  be  approved 
by  tile  faculty.  He  will  be  required,  also,  to  have  sufficieut  familiarity  with  French 
and  German  to  be  able  to  read  without  ditticulty  works  in  these  languages  relating  to 
science  aud  the  arts.  The  examinations  for  degrees  are  held  in  the  mouth  of  May,  and 
are  partly  oral  and  partly  in  writing.  Certificates  of  attainment  in  special  subjects 
will  be  given  to  such  students  as  on  examination  are  found  to  have  attained  the 
required  proficiency  in  them. 

The  catalogue  shows  eleven  students  in  the  third  and  fourth  years  taking  the  full 
mining  course,  and  one  pursuiug  a  special  course  in  that  departmeut.  Eight  out  of  the 
seventeen  in  the  fourth  year  are  mining  students. 

Tlie  school-year  begins  on  the  first  Slonday  in  October,  and  ends  on  the  Saturday 
preceding  the  first  Monday  in  June.  On  legal  holidays  the  exercises  of  the  school  are 
suspended.  As  the  exercises  of  the  school  begin  at  9  o'clock  in  the  morning,  and  e-ud 
at  half-past  4  or  5  o'clock  in  the  afternoon,  students  may  conveniently  live  in  any  of 
the  neighboring  cities  or  towns  on  the  lines  of  the  various  railroads,  if  they  prefer  to 
do  so.  The  cost  of  board  and  rooms  in  Boston,  and  the  neighboring  cities  and  towns, 
need  not  exceed,  on  the  average,  frcnn  six  to  eight  dollars  a  week  ;  and  the  cost  of  books, 
drawing-instruments,  aud  paper,  from  twenty-five  to  thirty  dollars  a  year.  The  regu- 
lar fee  for  each  year  is  .fliJO,  payable,  by  students  who  have  given  bonds,  $100  at  the 
beginning,  aud  .$50  at  the  middle  (first'Monday  in  February)  of  the  school-year.  For 
one-half  or  any  less  fraction  of  the  school-year^  the  fee  is  $100.  Students  who  pursue  a 
partial  course  pay,  in  general,  the  full  fee.  The  fees  for  special  students  vary,  accord- 
ing to  the  character  of  the  study  chosen,  aud  cannot  be  specified,  except  for  such  special 
courses  as  from  time  to  time  may  be  advertised. 

THE  SCHOOL  OF  MINES  OF  COLUMBIA  COLLEGE. 

Officers  of  instruction.— Fvederic\<.  A.  P.  Barnard,  S.  T.  D.,  LL.  D.,  President ;  Thomas 
Egleston,  jr.,  A.M.,  E.  M.,  Professor  of  ]\Iineralogy  and  Metallurgy;  Francis  L.Vinton, 
E.  M.,  Professor  of  Mining  Engiueering  ;  Charles  F.  Chandler,  Ph.  D.,  Professor  of  An- 
alytical aud  Applied  Chemistry,  and  Dean  of  the  Faculty  ;  John  Torrey,  M.D.,LL.  D., 
Lecturer  ou  Botany  ;  Charles  A.  Joy,  Ph.  D.,  Professor  of  General  Cheniistry  ;  William 
G.  Peck,  LL.  D.,  Professor  of  Mechanics;  John  H.  Van  Amriuge,  A.  M.,  Professor  of 
Mathematics;  Ogden  N.  Rood,  A.  M.,  Professor  of  Physics  ;  John  S.  Newberry,  M.  D., 
LL.  D.,  Professor  of  Geology  and  PaL^eontology ;  Frederick  Stengel,  Instructor  in  Ger- 
man ;  Jules  E.  Loiseau,  Instructor  in  French  ;  Alexis  A.  Julien,  A.  M.,  Assistant  in 
Analytical  Cheuustry ;  Paul  Schweitzer,  Ph.  D.,  Assistant  in  Analytical  Chemistry; 
Elwyu  Waller,  A.M.,  E.  M.,  Assistant  in  Analytical  Chemistry;  Thomas  M.  Blossom, 
A.  M.,  E.  M.,  Assistant  in  Assaying;  Pierre  De  P.  Ricketts,  E.  M.,  Assistant  in  Miner- 
alogy ;  William  Pistor,  E.  M.,  Assistant  in  Drawing  ;  Henry  Newton,  A.  B.,  E.  M.,  As- 
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sistaiit  in  Geology  ;  Heury  B.  Cornwall,  A.  M.,  E.  M.,  Assistfint  in  Metallurgy;  Edward 
J.  Hallock,  A.  B.,  Assistant  in  General  Cbeuiistry  ;  Gracie  S.  Roberts,  E.  M.,  Honorary 
Assistant  in  Civil  Engineering  ;  Edward  C,  H.  Day,  Librarian  and  Registrar. 

Summai-y  of  students. — Tbird  year,  8  ;  second  year,  5;  first  year,  19  ;  preparatory,  25; 
special  students,  58  ;  total,  115. 

General  description. — Tbe  Scbool  of  Mines  was  establisbed  in  1864,  for  tbe  purpose  of 
furuisbiug  to  students  tbe  means  of  acquiring  a  tborougb  knowledge  of  tbose  brancbes 
of  science  wbicb  form  tbe  basis  of  tbe  industrial  pursuits  tbat  are  to  play  tbe  most  im- 
ix)rtant  part  iu  tbe  development  of  tbe  resources  of  our  country.  Tbe  system  of 
instruction  followed  in  tbe  scbool  includes  five  parallel  courses  of  study,  viz  : 

1.  Civil  engineering. 

H.  Mining  engineering.  ^ 

III.  Metallurgy. 

IV.  Geology  and  natural  bistory. 

V.  Analytical  and  applied  cbemistry. 

Tbe  scbool  is  provided  witb  fine  miueralogical  and  geological  collections;  pbysical, 
mecbanical,  engineering,  and  matbematical  instruments  and  models;  cbeniical  and 
physical  apparatus ;  cbemical  and  metallurgical  laboratories;  and  a  scientific  library 
and  reading-room. 

Tbese  are  all  sustained  by  liberal  annual  appropriations,  wbicb  enable  tbe  professors 
to  rapidly  increase  tbese  important  means  of  illustration  and  Y>ractical  instruction. 

Communication  bas  been  establisbed  witb  kindred  institutions  in  Europe,  and  very 
valuable  additions  to  tbe  cabinets  and  library  bave  already  been  received  from  France, 
Belgium,  Germany,  and  Russia. 

Tbe  success  of  "tbe  Scbool  of  Mines  bas  surpassed  tbe  most  sanguine  expectations  of 
its  projectors.  Tbe  average  number  of  pupils  for  tbe  past  tbree  years  bas  been  about 
one  bundred,  of  wbora  a  large  number  axe  college-graduates. 

Altbougb  tbe  scbool  bas  been  in  existence  but  seven  years,  it  bas  already  sent  forth 
fifty -five  graduates,  most  of  wliom  bave  already  been  appointed  to  responsible  po- 
sitions as  mining  engineer.",  metallurgists,  geologists,  cbemists,  or  professors. 

Tbe  officers  of  tbe  scbool,  most  of  wbom  were  educat.ed  in  Europe,  are  satisfied  that 
tbe  scbool  now  ofi'ers  to  American  students  every  facility  necessary  to  enable  them  to 
prepare  themselves  for  any  of  tbe  professions  wbicb  involve  tbe  practical  application 
of  tbe  brancbes  of  science  therein  taught ;  and  that  it  is  no  longer  necessary  for  young 
men  to  visit  Europe  to  study  applied  science  ;  in  fact,  that  they  can  be  better  fitted 
here  for  this  field  of  labor,  which  is  characterized  by  peculiar  conditions  of  hibor,  tran- 
sportation, &c. 

Flan  of  instruction. — Tbe  plan  of  instruction  pursued  in  the  scbool  includes  lectures 
and  recitations  in  the  several  departments  of  study ;  practice  in  tbe  cbemical  and 
metallurgical  laboratories ;  projects,  estimates  and  drawings  for  tbe  establishment  of 
mines,  and  for  tbe  construction  of  metallurgical  and  chemical  works;. reports  onmines, 
industrial  establishments,  and  field  geology. 

Tbe  course  of  instruction  occupies  tbree  years.  Tbose  who  complete  it  receive  the 
degree  of  civil  engineer,  engineer  of  uaues,  or  bachelor  of  philosophy. 

For  candidates  not  qualified  to  enter  the  first  year,  a  preparatory  year  has  been 
added. 

The  year  is  divided  into  two  sessions.  Tbe  first  commences  on  the  first  Monday  ia 
October  ;  the  second,  on  tbe  first  Thursday  iu  February.  Tbe  lectures  close  on  the  first 
Friday  in  June.     The  annual  examinations  are  then  held  on  all  the  studies  of  the  year. 

Tbe  method  of  instruction  is  such  tbat  every  pupil  may  acc[uire  a  thorough  theoret- 
ical knowledge  of  each  branch,  of  which  be  is  required  to  give  evidence  at  the  close 
of  the  session  by  written  and  oral  examinations.  At  tbe  commencement  of  the  fol- 
lowing year  he  is  required  to  show,  from  reports  of  works  visited,  that  be  not  only 
understands  the  theoretical  principles  of  the  subjects  treated,  but  also  their  j)ractical 
application. 

SYNOPSIS  OF   STUDIES. 

First  year. — First  session  :  analytical  geometry,*  descriptive  geometry ;  inorganic 
chemistry,*  qualitative  analysis,  crystallography,  qualitative  blow-pipe  analysis,  botany, 
French,  German,  drawing.  Second  session :  calculus,!  descriptive  geometry,  organic 
chemistry,!  qualitative  analysis,  blow-pipe  analysis,  zoology,  French,  Geinian,  stoi- 
chiometry,  drawing,  memoir  and  journal  of  travel  during  tbe  summer  vacation. 

Second  year. — I.  For  civil-engineering  students :  mechanics,  civil  engineering,  spheri- 
cal projections,  geodesy ,  quantitative  analysis,  metallurgy,  geology,  mineralogy,  physics, 
drawing.  II.  For  mining-engineering  students:  mechanics, mining  engineering, quan- 
titative  analysis,  metallurgy,  geology,  mineralogy,  mathematical  physics,  drawing. 

*  Optional  for  students  of  the  geologic.il  ami  chemical  courses. 
t  Optional  for  students  of  the  mining  engineering  course. 
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III.  For  students  of  irietallurgy :  quantitative  analysis,  metallurgy,  geology,  mineral- 
ogy, quantitative  lilow-pipe  analysis,  drawing.  IV.  For  students  in  geology  and  nat- 
uial  Liistoiy  :  quantitative  analysis,  uietallnrgy,  geology,  mineralogy,  drawiug.  V. 
For  students  in  analytical  and  applied  chemistry:  quantitative  analysis,  metallurgy, 
geology,  applied  chemistry,  drawiug,  memoir  and  jourual  of  travel  during  the  summer 
vacation. 

Third  year. — I.  For  civil-engineering  students  :  mechanics,  constructions,  economic 
geology,  drawing,  projet.  IT.  For  students  of  mining  engineering:  mining  engineer- 
ing, assaying,  economic  geology,  metallurgy,  quantitative  analysis,  drawing,  projet. 
in.  For  students  in  metallurgy:  assaying,  ecououiic  geology,  metallurgy,  quantita- 
tive analysis,  lithology,  drawing,  projet.  IV.  For  students  of  geology  and  natural 
history:  economic  geology,  lithology,  palajoutology,  drawiug,  dissertation.  V.  For 
students  of  analytical  and  applied  chemistry:  assa,yiug,  economic  geology,  metallurgy, 
quantitative  analysis,  a])plied  chemistry,  drawing,  dissertation. 

Preparatory  year. — First  session  :  geometry,  physics,  chemistry,  French,  German, 
drawiug.  Second  session :  algebra  and  trigonometry,  physics,  chemistiy,  French, 
German,  drawiug. 

Mafliemalics. — The  course  of  mathematics  in  the  preparatory  year  embraces  algebra, 
80  far  as  to  include  the  general  theory  of  e(inations,  geometry,  plane,  volumetric  and 
spherical;  trigonometry,  plane,  analytical,  and  spherical ;  mensuration  of  surfaces  and 
of  volumes.  In  the  first  year,  analytical  geometry  of  two  and  three  diuicnsions;  dif- 
ferential and  integral  calculus  ;  diti'erentials  of  algebraic  and  transcendental  functions; 
successive  ditferentials;  maxima  aud  minima;  transcendental  curves;  curvature;  in- 
tegration of  regularly  formed  ditferentials  :  integr;ition  by  series  ;  integration  of  frac- 
tious ;  special  methods  of  integration  ;  rectirication  of  curves;  quadratiire  of  surfaces; 
cubature  of  voluoies  ;  applications  to  mechanics  and  astronomy. 

Fhynics. — The  students  of  the  pre))aratory  year  are  occupied  during  the  first  terra  with 
the  subject  of  heat,  including  the  steam-engine,  while  the  second  term  is  employed  in 
the  study  of  voltaic  electricity,  maguetism,  and  electro-maguetism.  These  courses  of 
lectures  are  fully  illustrated  by  a[ipropriate  experiments.  The  instruction  is  conveyed 
bj'  lectures  and  recitations,  practical  jiroblems  being  occasionally  proposed  for  solution. 
During  the  second  year  courses  of  lectures  are  delivered  on  the  laws  of  electrodynamics, 
on  the  mechanical  theory  of  heat,  on  mathematical  optics,  and  on  the  undulatory  theory 
of  light.  Portions  of  these  courses  are  accompanied  by  experimental  demonstrations. 
The  cabinet  of  physical  apparatus  will  rank  with  the  best  on  this  contiueut,  and  ex- 
tensive additions  are  made  to  it  each  year. 

ARchanics. — This  sul)ject  is  taught  during  the  second  year.  The  coiirse  of  instruc- 
tion embraces  the  following  subjects  :  composition  and  equilibrium  of  forces  ;  center  of 
gravity  aud  stability;  elements  of  machinery;  hurtful  resistances;  rectilinear  and 
periodic  motion ;  moment  of  inertia ;  curvilinear  and  rotary  motion  ;  mechanics  of 
liquids;  mechanics  of  gases  aud  vapors  ;  hydraulic  aud  pneumatic  machines. 

Drawing  and  dcscrijjfive  geometry. — Duiiug  the  first  session  of  the  preparatory  year 
the  student  is  taught  to  execute  topographical  maps.  He  is  first  instructed  in  the  use 
of  the  pen  to  delineate  lines  of  level,  shaded  with  lines  of  declivity,  and  completed  with 
the  couventicmal  signs  of  different  features,  such  as  v\'ater,  forests,  marshes,  cultivated 
ground,  outcrops  of  veins,  &c. ;  subsequently  he  is  taught  to  represent  the  same  in 
shading  of  India  iuk  or  sepia,  with  the  application  of  the  conventional  signs  aud  colors 
used  by  our  Government  and  civil  engineers.  During  the  second  session,  the  course  of 
iustructioji  includes  sketching  in  pencil  from  plane  models,  and  from  nature;  after- 
ward colored  sketches  or  landscape  drawiug  in  water-colors. 

During  the  first  year  descriptive  geometry  is  taught.  The  coui'se  of  instruction  in- 
cludes the  study  of  Davies's  treatise  on  this  subject,  with  lectures  and  blackboard  ex- 
ercises, illustrated  by  Olivier,  aud  other  nu)dels,  showing  the  more  difficult  problems  of 
intersections,  aud  the  generatiou  of  warped  surfaces. 

The  instruction  of  dr:iwing  includes  the  use  of  mathematical  instruments  in  con- 
structing ou  paper  the  problems  of  descriptive  geometry. 

During  the  second  session  graphics  are  taught,  including  the  study  of  Davies's  Shades 
aud  Shadows,  and  Perspective  ;  aud  Mahan's  Stone-Cutting,  with  explanatory  lectures; 
the  exhibition  of  models ;  and  the  solution  of  various  new  problems  of  shades  and 
shadows. 

The  course  in  drawing  includes  instruction  and  practice  in  the  use  of  instruments; 
the  pen  and  brush,  with  India  ink,  in  drawing  mathematical  for>ns  in  projection  and 
perspective;  shading  them;  casting  their  shadows,  and  washing  them.  This  is 
followed  by  an  application  ot  the  principles  learno'd  to  the  executiou  of  a  drawing  of  a 
machine,  or  the  section  of  a  furuace,  wherein  the  shadows  are  accurately  calculated 
aud  washed,  aud  the  drawing  is  appropriatelj'  colored. 

In  the  second  year  the  course  includes,  iluriug  the  first  session,  the  drawing  of 
machines,  mills,  furnaces,  &c.,  from  plane  models.  These  are  shaded,  their  shadows 
calculated  and  cast,  and  the  whole  properly  colored.  The  dimensions  are  also  quoted, 
so  that  these  drawings  serve  as  types  of  working  drawings. 
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During  the  second  session  the  students  draw  from  various  models  in  relief,  cTiiefly 
furnaces  and  machines.  They  first  make  a  free-hand  sketch  from  the  relief,  and  upon 
it  i)lace  the  dimensions,  -n'hieh  they  measure;  suhsequeutly  they  draw  the  finished 
representation  in  the  academy  to  a  proper  scale,  ■with  shades,  shadows,  colors,  and 
dnneusions.  This  practice  is  of  henefit  in  accustoming  the  student  to  take  rapid 
sketches  of  establislied  works,  upon  which  he  may  be  required  to  report,  or  by  which 
he  may  wish  to  inform  himself. 

Modern  Jnuf/ua/jes. — The  design  in  this  department  is  to  teach  the  student  how  to  read 
French  and  German  scientific  books  with  facility. 

Instruction  is  given  for  two  hours  a  week  in  each  of  these  languages,  during  two 
years ;  and  as  the  text-books  employed  in  the  class-room  are  altogether  works  oa 
science,  the  students  can  acquire  a  sufficient  vocabulary  to  enable  them  to  use  French 
and  German  authors  in  all  the  departments  of  the  school. 

No  attempt  is  made  to  produce  accomplished  scholars  in  all  branches  of  German  and 
French  literature,  but  attention  is  concentrated  upon  the  immediate  wants  of  the 
young  men.  In  this  way  no  time  is  lost,  and  the  instruction  becomes  thoroughly 
liractical. 

General  chemistry. — The  preparatory  class  attend  three  exercises  a  week  in  general 
chemistry  throughout  the  year.  It  is  intended  to  lay  the  foundation  of  a  thorough 
knowledge  of  the  theory  of  the  subject  preliminary  to  the  practical  instruction  in  the 
chemical  laboratory.  For  this  purpose  the  class  is  drilled  upon  the  lectures,  with 
free  use  of  the  best  text-books.  The  students  are  expected  to  Avrite  out  full  notes, 
which  must  be  exhibited  to  the  professor  at  the  close  of  each  session.  At  the  end  of 
the  year  the  class  must  pass  a  rigid  examination  before  they  can  be  admitted  to  a 
higher  grade. 

The  first  year  students  also  attend  three  times  a  week,  during  the  year,  in  general 
chemistry.  The  text-book  for  reference  in  this  department  is  Eoscoc's  Chemistry, 
English  edition,  18G9;  and  the  notation  adopted  is  in  accordance  with  the  unitary 
atomic  system. 

Analytical  chemistry. — There  are  two  laboratories  devoted  to  qualitative  analysis,  and 
one  of  larger  si'ze  to  quantitative  analysis,  besides  the  assay  laboratory.  These  labor- 
atories are  provided  with  all  the  necessary  apparatus  and  I  xtures,  and  each  is  under 
the  special  charge  of  a  competent  assistant.  Each  student  is  provided  with  a  conven- 
ient table,  with  drawers  and  cupboards,  and  is  supplied  with  a  complete  outfit  of  ap- 
paratus and  chemical  reagents. 

During  the  first  year  qualitative  analysis  is  taught  by  lectures  and  blackboard  exer- 
cises, and  the  student  is  required  to  repeat  all  the  experiments  at  his  table  in  the  labor- 
atory. Having  acquired  a  thorough  experimental  knowledge  of  the  reactions  of  a 
group  of  bases  or  acids,  single  members  of  the  group  or  mixtui'es  are  submitted  to 
him  for  identification.  He  thus  proceeds  from  simple  to  complex  cases  till  he  is  able 
to  determine  the  composition  of  the  most  difficult  mixtures.  Constant  use  is  made  of 
the  spectroscoiie  in  these  investigations. 

When  the  student  shows  on  written  or  experimental  examination  that  he  is  suffi- 
ciently familiar  with  qualitative  analysis,  he  is  allowed  to  enter  the  quantitative 
laboratory. 

During  the  second  and  third  years  ofuantitative  analysis  is  taught  by  lectures  and 
blackboard  exercises,  and  the  student  is  required  to  execute  in  the  laboratory,  in  a  sat- 
isfactory manner,  a  certain  uunjber  of  analyses.  lie  first  analyzes  substances  of  known 
composition,  such  as  crystallized  salts,  that  the  accuracy  of  his  work  may  be  tested  by 
a  comparison  of  his  results  with  the  true  percentages.  These  analyses  are  repeated 
till  he  has  acquired  sufficient  skill  to  insure  accurate  results.  He  is  then  required  to 
make  analyses  of  more  complex  substances,  such  as  coals,  limestones,  ores  of  copper, 
iron,  nickel,  and  zinc,  pig-iron,  slags,  technical  products,  &c. ;  cases  in  which  the 
accuracy  of  the  work  is  determined  by  duplicating  the  analyses,  and  by  comparing  the 
results  of  difteient  analysts. 

Volumetric  methods  are  employed  whenever  they  arc;  more  accurate  or  more  expedi- 
tious than  the  gravimetric  methods.  In  this  way  each  student  acquires  jjractical  ex- 
perience in  the  chemical  analysis  of  the  ores  and  products  which  he  is  most  likely  to 
meet  in  pi-actice. 

Stoicliiometry. — Stoichiometry,  the  arithmetic  of  chemistry,  is  taught  in  a  special 
course  of  lectures  and  blackboard  exercises,  during  the  second  session  of  the  first  year. 

Assaying. — During  the  third  year  the  student  is  admitted  to  the  assay  laboratory, 
where  he  is  provided  with  a  suitable  table  and  a  set  of  assay  apparatus,  and  where  he 
has  access  to  crucible  and  muffie  furnaces,  and  to  volumetric  ai)paratus  for  bullion 
assay  by  the  wet  process.  Tbe  general  principles  as  well  as  the  special  methods  of 
assaying  are  explained  in  the  lecture-room,  and  at  the  same  time  the  ores  of  the  vari- 
ous metals  are  exhibited  and  described.  The  student  is  then  supplied  with  suitable 
material,  ores  of  known  composition,  and  is  required  to  make  assays  himself.  He 
first  receives  ores  of  lead,  the  sulphuret,  carbonate,  and  phosphate,  which  he  mixes 
with  the  proi^er  fluxes,  and  heats  in  the  furnace,  obtaining  a  button  of  lead  which  he 
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carefully  weighs,  thus  determining  the  percentage  of  metal  in  the  ore.  He  then  de- 
termines by  cupellation  the  amount  of  silver  in  the  lead.  Silver-ores  are  next  given 
to  him,  at  first  those  which  are  most  easily  assayed,  such  as  mixtures  of  chloride  of 
silver  with  quartz  ;  afterward  more  complex  ores,  such  as  galena,  ruby-silver  ore, 
mispickel,  fahlerz,  &c.  These  he  is  required  to  assay  both  in  the  crucible  and  iu  the 
scorifier.  Ore§  of  gold  arc  next  supplied,  auriferous  quartz,  slates,  pyrites,  blende, 
&,c.,  which  are  assayed  by  the  most  reliable  methods. 

To  facilitate  the  assay  of  ores  of  the  precious  metals  a  system  of  weights  has  been 
introduced,  by  which  the  weight  of  silver  or  gold  globules  obtained  in  the  assay  shows 
at  once,  without  calculation,  the  number  of  troy  ounces  in  a  ton  of  ore. 

The  student  then  passes  on  to  the  assay  of  silver  and  gold  bullion,  the  former  bj^ 
Gay-Lussac's  volumetric  method,  the  latter  bj-  "  quartation,"  or  "  parting."  Ores  of 
tin",  antimony,  and  iron  arc  then  assayed  in  the  dry  way,  when  the  course  is  completed. 
Each  student  thus  executes  two  or  three  hundred  assays  himself,  under  the  immediate 
supervision  of  the  instructor. 

Applied  chemisir}!. — The  instruction  in  applied  chemistry  extends  through  the  second 
and  third  years,  and  consists  of  lectures,  illustrated  by  experiments,  diagrams,  and 
specimens.    The  subjects  discussed  are : 

I.  Chemical  manufactures,  acids,  alkalies,  and  salts.  ' 

II.  Glass,  porcelain,  and  pottery. 

III.  Limes,  mortars,  and  cements. 

IV.  Fuel  and  its  applications. 

V.  Artificial  illumination,  candles,  oils  and  lamps,  petroleum,  gas  and  its  products. 

VI.  Food  and  drink,  bread,  water,  milk,  tea,  cofiee,  sugar,  fermentation,  wines,  beer, 
spirits,  vinegar,  preservation  of  food,  &c. 

VII.  Clothing,  textile  fabrics,  bleaching,  dyeing,  calico-printing,  j)aper-tanning, 
glue,  ludia  rubber,  gutta-percha,  &c. 

VIII.  Artificial  fertilizeis,  guano,  superphosphates,  poTidrettes,  &c. 

IX.  Disinfectants,  antiseptics,  preservation  of  wood,  &c. 

Mineralogy. — The  studies  in  the  department  of  mineralogy  continue  through  two 
years.  In  the  first  year  the  students  are  instructed  in  crystallography  and  the  use  of 
the  blow-pipe.  The  lectures  on  crystallography  are  illustrated  by  models,  which  the 
students  are  required  to  determiue  nuder  the  eye  of  the  professor.  A  collection  of 
glass  models,  and  of  models  in  wood,  illustrating  all  of  the  important  actual  and 
theoretical  forms,  is  always  accessible  to  the  students.  The  exercises  in  blow-pijio 
determination  are  entirely  practical ;  kuown  mixtures  are  first  given  to  the  student 
to  examine,  and  when  he  is  sufficiently  familiar  with  them,  uuknowu  mixtures  are  de- 
termined. In  the  second  year  the  lectures  are  illustrated  by  conferences,  where  the 
student  is  required  to  determine  minerals  by  their  physical  and  blow-pipe  characters. 
The  mineralogical  cabinet  contains  about  ten  thousand  specimens,  which  are  labeled, 
and  open  to  the  jjublic.  Besides  this,  there  is  a  collection  of  about  two  thousand 
specimens,  to  which  the  students  have  an  unrestricted  access. 

GcoJogi/. — The  course  of  instruction  in  this  department  is  as  follows :  First  year. — 
Botany  and  zoology  as  an  introduction  to  palaeontology  ;  lectures  throughout  the  year. 
Secoud  year. — Lithology:  minerals  which  form  rocks,  and  rock-masses  of  the  different 
classes  ;  lectures  and  jjractical  exercises.  Geology  :  cosmical,  physiographic,  and  his- 
torical; lectures  throughout  the  year.  Third  year. — Economic  geology:  theory  of 
mineral-veins,  ores,  deposits,  and  distribution  of  iron,  copper,  lead,  zinc,  gold,  silver, 
mercury,  and  other  metals  ;  graphite,  coal,  lignite,  peat,  asphalt,  petroleum,  salt,  clay, 
limestone,  cements,  building  and  ornamental  stones,  Sec.  Pala;outology :  systematic 
review  of  recent  and  fossil  forms  of  life ;  lectures  throughout  the  year. 

Metallurgy. — The  metallurgical  course  includes  lectures  on  the  preparation  of  fuels, 
construction  of  furnaces,  the  manufacture  of  metals,  projects  and  estimates  for  the 
erection  of  metallurgical  works.  The  lectures  cover  a  period  of  two  years,  and  discuss 
in  detail  the  methods  iu  use  in  the  best  establishments  in  this  country,  and  in  Eiu-ope, 
for  the  working  of  ores,  with  practical  details  of  charges,  labor,  and  cost  of  erection, 
obtained  from  the  most  authentic  sources.  Special  attention  is  given  to  ores  of  this 
country  which  are  difficult  to  treat,  and  to  the  solution  of  practical  problems  which 
are  likely  to  occur.  The  lectures  are  illustrated  by  models,  drawings  of  furnaces,  and 
collections  of  metallurgical  products.  The  projects  assigned  to  the  students  familiarize 
them  with  the  method  of  making  plans  and  estimates  for  the  erection  of  works.  The 
ore  to  be  worked  and  the  various  conditions  which  are  required  are  given  to  the  student 
at  the  close  of  the  second  year.  During  the  summer  vacation  he  is  expected  to  visit 
works,  and  to  ascertain  what  the  practical  requirements  are.  During  the  third  year 
the  drawings,  estimates,  and  descriptions  of  the  processes  are  completed  and  submitted 
for  inspection  and  approval. 

Mining  engineering. — Mining  engineering  is  taught  during  the  second  year.  The  in- 
struction comprises  a  course  of  lectures  illustrating  the  theory  and  practice  of  mining 
operations  at  home  and  abroad ;  giving  the  general  princii>les  of  reconuoitering  and 
surveying  mineral  jtroperty  and  mines;  the  attack,  development,  and  administration  of 
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mines,  and  the  mechanical  preparation  of  ores,  with  the  exhibition  and  nse  of  all  neces- 
sary reconooitering  and  surveying  instruments,  x^articularly  the  mining  theodolite, 
and  the  exhibition  of  various  models. 

In  surveying,  the  student  is  taught  to  make  surface  surveys  of  the  limited  extent  he 
needs,  and'subterrauean  surveys  to  direct  and  adjust  his  works;  also,  the  solution  of 
some  i^roblenis  of  undergronud  surveying  by  descriptive  geometry,  and  many  special 
examples  of  determining  lines  on  the  surface  corresponding  to  given  lines  below,  &c. 

Attack  describes  the  miner's  methods,  the  use  of  drills,  picks,  powder,  uitro-glycerine, 
compressed  air,  &c. ;  tlio  proper  location  and  construction  of  tunnels,  slopes,  shafts, 
wells  for  sounding,  artesian  wells,  salt  and  oil  wells,  preceded  by  a  theory  and  desciip- 
tioa  of  the  most  typical  veins,  true  or  irregular,  and  other  deposits  of  ore,  salt,  coal, 
and  oil,  exemplified  at  liome  and  abroad. 

Development  includes  the  best  nj(?thods  for  laying  out  sul)terranean  works  for  pro- 
duction and  conservation  in  the  present  and  future  ;  for  proper  and  economic  ventila- 
tion, transportation,  hoisting,  pumping,  or  draining,  distribution  of  workmen,  &c. 

Admiuistratit>u  includes  a  review  of  the  foregoing,  with  regard  to  a  concentration  of 
ideas  and  a  general  comparison  of  production  cost  to  market  price  of  untreated  ore. 
Here  the  student  is  taught  to  forecast  the  expense  of  the  establishments  he  must  make, 
their  annual  cost,  the  cost  of  miners,  employes,  machines,  material,  &c.,  and  offset 
these  with  the  result  of  production,  so  endeavoring  to  solve  the  problem  of  making  a 
given  mine  pay  in  given  circumstances,  by  scientific  attack,  distribution,  and  general 
rational  economy. 

Mechanical  preparation  describes  the  various  accepted  methods  of  reducing  massive 
ores  to  a  condition  either  yielding  metal  or  fitting  the  material  for  metallurgical  pro- 
cesses. Models  of  stami)s,  crushers,  shaking-tables,  sluices,  &(i.,  are  exhibited  with 
l)lans  and  sections  of  mills  and  coal-breakers. 

Macliincs.—Thi.'  course  on  machiiies,  which  is  inseparable  from  that  of  mining  engi- 
neering, is  given  during  the  third  year.  It  teaches  the  theory  of  the  machines  used  in 
mining-works.  It  is  the  application  of  mechanics  to  the  construction  of  water-wheels, 
turbines,  windmills,  steam  and  hot-air  engines,  pumps,  and  ventilators,  transmission  of 
force  by  compressed  air,  and  the  formnhe,  with  their  theory,  for  the  resistance  of  ma- 
terials. Models  of  water-wheels,  steam-cylinders,  steam-engines,  blowing-machines, 
iSte.,  arc  exhibited. 

lu  the  resistance  of  materials  the  calculations  are  shown  for  the  sections  of  different 
parts  of  machines,  the  lly-wheel,  pumi)-rods,  connecting-rods,  &c.;  also,  for  such  con- 
structions as  retaiuing-walls.  arches,  timbering,  supi)orts,  &c.  The  course  of  the  third 
year  also  includes  apian  of  drawing  and  estiu)ates  from  some  projected  work  of  mining, 
or  the  construction  of  a  machine  for  some  of  the  uses  of  mining. 

This  system  of  projects  is  to  the  young  engineer  a  real  practical  application  of  all  his 
three  years'  study,  by  which  he  is  made  to  investigate  pri-ces,  com})are  theories,  models, 
methods,  and  dispositions,  and,  in  competing  with  his  class,  to  take  pains  to  furnish 
the  best  arguments,  illustrations,  and  calculations  he  cai],  in  order  to  support  his 
views. 

Lihrarii  and  colhctions. — A  special  scientific  library  and  reading-room  have  been  pro- 
vided for  the  use  of  the  students  of  the  school,  which  already  numbers  two  thousand 
volumes,  and  which  is  rapidly  increasing.  Seventy  of  the  best  foreign  and  American 
scientific  journals  are  regularly  received.  Collections  of  specimens  and  models  illus- 
trating all  the  subjects  taught'in  the  school  are  accessible  to  the  student,  including 
crystal  models,  minerals,  ores,  and  metallurgical  products,  models  of  furnaces,  collec- 
tions illustrating  applied  chemistry,  fossils,  economic  minerals,  rocks,  Olivier's  models 
of  descriptive  geometry,  models  of  mining-machines,  models  of  mining-tools. 

The  lectures"  on  crystallography  are  illustrated  by  a  collection  of  one  hundred  and 
fifty  models  in  glass,  which  show  the  axes  of  the  crysfals,  and  the  relation  of  the  de- 
rived to  the  primitive  form.  This  suite  is  completed  by  three  hundred  and  fifty  models 
in  wood,  showing  most  of  the  actual  and  theoretical  forms. 

The  collection  of  minerals  comprises  about  ten  thousand  specimens,  arranged  in  table 
cases.  The  minerals  are  accompanied  by  a  large  collection  of  models  in  wood,  showing 
the  crystalline  form  of  each.  Arranged  in  wall-cases  are  large  specimens,  showing  the 
association  of  minerals. 

A  collection  of  metallurgical  products,  illustrating  the  different  stages  of  the  typo 
process  in  use  in  the  extraction  of  each  metal,  is  accessible  to  the  students.  This  col- 
lection is  constantly  increasing.  Most  of  the  specimens  have  been  analyzed  and 
assayed. 

An  extensive  collection  of  models  of  furnaces  has  been  imported  from  Europe.  A 
very  large  number  of  working  drawings  of  furnaces  and  machines  used  in  the  different 
processes  are  always  accessible  to  the  students ;  and  several  thousand  specimens  of 
materials  and  products  illustrating  a])plied  chemistry  have  already  been  collected. 

The  geological  collection  consists  of  over  sixty  thousand  specimens,  including  syste- 
matic series  of  rocks,  fossils,  and  useful  minerals.  In  this  series  is  to  be  found  the 
largest  collection  of  fossil  plants  in  the  world,  including  many  remarkably  large  and 
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fine  specimens,  and  over  two  hundred  new  species,  of  which  representatives  are  not 
known  to  exist  elsewhere.  Also,  the  most  extensive  series  of  fossil  fishes  in  the  conn- 
try,  inclnding,  among  many  new  and  remarkable  forms,  the  only  specimens  known  of 
the  gigantic  dinichthys;  a  suite  of  Ward's  casts -of  extinct  saurians  and  mammals;  a 
fine  skeleton  of  the  great  Irish  elk,  &c. 

Ecqidreinents  for  admission. — Candidates  for  admission  to  the  first  year  of  the  school 
must  not  be  less  than  eighteen  years  of  age.  They  must  pass  a  satisfactory  examina- 
tion in  algebi'a,  geometry,  and  plane,  analytical,  and  spherical  trigonometry,  physics, 
and  general  chemistry. 

Cau:lidates  for  the  preparatory  year  must  be  seventeen  years  of  age,  and  must  pass 
a  satistactory  examination  in  arithmetic,  including  the  metric  system  of  weights,  meas- 
ures, and  moneys,  and  in  portions  of  algebra  and  geometry.  Those  who  are  not  candi- 
dates for  a  degree  may  pursue  any  of  the  branches  taught  in  the  school. 

During  the  vacation  each  student  is  expected  to  visit  mines,  metallurgical  and  chem- 
ical establishments,  and  to  hand  in,  on  his  return,  a  journal  of  his  travels,  ahd  a  memoir 
on  some  subject  assigned  him.  lie  is  also  required  to  bring  collections,  illustrating  his 
journal  and  memoir,  which  collections  are  placed  in  the  museum,  reserved  as  a  medium 
of  exchange,  or  made  use  of  in  the  laboratories.  For  pupils  who  have  been  proficient, 
and  who  desire  to  devote  special  attention  to  any  one  branch,  application  will  be  made 
for  permission  to  work  in  particular  mines  or  manufactories.  This  will  be  done  only 
as  the  highest  reward  of  merit  that  the  institution  can  give.  Prizes  are  awarded  to 
students  who  pa.ss  the  best  examination  in  mineralogy,  qualitative  and  quantitative 
analysis,  and  assaying,  &c.  At  the  close  of  the  course  are  conferred  degrees  of  Civil 
P'.ngineer,  Engineer  of  Mines,  and  Bachelor  of  Philosophy.  The  fee  for  the  full  course 
is  |200  per  annum. 

Special  students  in  chemistry  pay  $200  per  annum.  Special  students  in  assaying  are 
admitted  for  two  months  for  a  fee  of  $.50  in  advance.  The  fees  for  single  courses  of 
lectures  vary  from  .{ilO  t.o  $:W.  Students  unable  to  meet  the  expenses  of  the  school  are 
instructed  gratuitously. 

THE  SHEFFIELD   SCIENTIFIC   SCHOOL   OF  YALE   COLLEGE,  NEW  HAVEN, 

CONNECTICUT. 

Officeis  ofinstrucf'ion. — William  A.  Norton,  civil  engineering  and  mathematics;  Ches- 
ter S.  Lyman,  physics  and  astronomy;  William  D.  Whitney,  linguistics  and  German  ; 
William'  P.  Trowl)ridge,  dynamic  engineering;  Samuel  W.  Johnson,  agricultural  and 
analytical  chemistry ;  George  J.  Brush,  metallurgy  and  mineralogy  ;  William  H. 
Brewer,  agriculture;  I3auiel  C.  Gilman,  physical  geography  and  history;  Daniel  C. 
Eaton,  botany;  Othnicl  C.  Marsh,  palreoutology  ;  Addison  E.  Verrill,  zoology  and  ge- 
ology; Engeue  C.  Delfosse,  French;  Louis  Bail,  drawing;  Mark  Bailey,  elocution; 
Oscar  D.  Allen,  metallurgy  and  assaying;  Daniel  H.  Wells,  analytical  and  descriptive 
geometry  ;  Thomas  R.  Lonnsliury,  English  ;  William  G.  Mixter,  elementary  chemistry  ; 
Sidney  I.  Smith,  zoology ;  Albert  B.  Hill,  surveying  and  mechanics ;  Russell  W.  Dav- 
enport, assistant  in  chemistry  ;  Charles  S.  Hastings,  assistant  in  physics. 

The  chief  iustrnctor  and  their  specialties  may  be  thus  grouped  : 

I.  Enginecrhifi,  (J'-c. — Mathematics  and  civil  engineering,  W.  A.  Norton;  mechanical 
or  dynamic  engineering,  W.  P.  Trowbridge;  astronomy,  theoretical  and  practical,  C. 
S.Lyman;  analytical  and  descriptive  geometry,  D.  H.Wells;  land  surveying,  A.  B. 
Hill;  drawing,  mathematical  and  free-hand,  L.  Bail. 

II.  Chemistry,  i)'c. — Theoretical  and  analytical  chemistry,  S.  W.  Johnson  ;  metallurgy 
and  assaying,  G.  J.  Brush  and  O.  D.  Allen  ;  elementary  chemistry,  W.  G.  Mixter ;  agri- 
cultural chemistry,  S.  W.  Johnson  ;  agriculture,  W.  H.  Brewer;  laboratory  practice,  W. 
G.  Mixter  and  O.  D.  Allen  ;  pliysics,  C.  S.  Lyman. 

III.  Kaiurul  hisiorn,  tVc— Mineralogy,  G.  J.  Brush;  botany,  D.C.Eaton;  zoology,  A. 
E.  Verrill  and  S.  I.  Sinith  ;  palaionfology,  0.  C- Marsh  ;  geology,  A.  E.  Verrill ;  physical 
geography,  D.  C.  Gilman. 

IV.  Za»r;(m/7f,  cVc— German,  W.D.Whitney;  French,  E.  C.  Delfosse;  English,  T.  R. 
Lonnsbnry  ;  elocution,  M.  Bailey  ;  linguistics,  W.  D.  Whituey  ;  modern  history  and 
political  economy,  D.  C.  Gilman. 

Siimmari/  of  siiulenfs. — Graduates,  27  ;  seniors,  21 ;  juniors,  35  ;  freshmen,  55;  special 
students,  H  ;  total,  146. 

Be^aiionn  to  Yale  College  — The  relations  of  the  scientific  department  to  the  classical 
department  of  Yale  College  m.ay  be  thus  stated  :  The  instructors,  terms  of  admission, 
courses  of  study,  and  methods  of  instruction  in  the  two  departments  are  dift'erent ;  but 
both  institiitinns  are  harmoniously  organized  under  one  board  of  trustees,  and  conse- 
quently the  students  have  in  common  certain  university  privileges,  and  are  alike  en- 
titled to  become  gi'aduates  of  Yale  College. 

It  is  this  union  and  this  individuality  whi  h  give  the  Shefiield  School  at  New  Haven 
the  steadiness  of  a  firm  and  well-tried  institution,  with  the  freedom  of  a  new  fouuda- 
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tion.  The  combination  has  been  in  many  respects  highly  advantageous  to  the  new 
(Icpartnient,  and  is  probably  not  without  some  influence  for  good  upon  the  old  and 
well-known  classical  department. 

Plan  of  instruction. — This  institution*  which  is  partly  co-ordinate  with  a  classical  col- 
lege and  partly  with  professional  schools,  receives  three  chisses  of  students  : 

1.  Those  who  wish  to  jjursue  a  three  years'  course  of  training,*  in  accordance  with  a 
prescribed  curriculum,  largely  based  upon  mathematical,  physical,  and  natural  science, 
with  instruction  in  German,  French,  and  Englisli. 

2-.  Those  who  have  already  graduated  in  some  college  or  school  of  science,  and  desire 
to  pursue  advanced  courses  of  scientific  study. 

3.  Those  who  desire  under  peculiar  circumstances  to  attend  for  a  short  time  instruc- 
tions in  special  branches. 

These  three  classes  are  known  as  under-graduates,  graduates,  and  special  students. 

Instruction  for  graduate  students.— The  degree  of  doctor  of  philosophy  will  be 
bestowed  by  the  corporation  of  Yale  College  ou  young  men  who  have  already  taken 
a  bachelor's  degree,  and  who  here  pursue  for  two  or  three  years  advanced  special 
studies,  passing  satisfactory  examinations,  and  submitting  a  graduation  thesis  as 
evidence  of  their  attainments.  Great  freedom  in  tlie  choice  of  work  is  permitted  to 
such  students  ;  and  all  tlie  resources  of  the  iustitution  in  teachers,  apparatus,  labora- 
tories, collections,  &c.,  are  at  the  service  of  those  who  need  them.  Persons  desirous  of 
availing  themselves  of  opportunities  to  pui'sue  higher  studies  are  invited  to  state  their 
special  re<iuirements  or  wishtis  to  any  of  the  instructors,  and  thus  to  become  acquaint- 
ed with  the  facilities  which  the  institution  affords.  As  examples  of  what  may  be  done 
it  may  be  mentioned  tliat  in  mathematics,  Professors  Norton,  Trowbridge,  and  Lyman, 
with  the  co-operation  of  Professor  H.  A.  Newton,  will  direct  the  studies  of  those  who 
wish  to  avail  themselves  of  the  class  instructions  in  the  calculus,  in  analytical  and 
descriptive  geometry,  mathematical  drawing,  practical  astronomy,  «fcc.  The  Hill- 
house  Mathematical  Library,  open  for  consultation  daily,  and  the  astronomical  instru- 
ments belonging  to  the  school,  may  be  freely  used  by  advanced  students.  The  higher 
course  in  engineering  leads  to  the  degree  of  civil  engineer.  The  chemical  laboratory 
is  fitted  for  the  instruction  of  those  who  wish  to  become  proficients  in  practical- 
analysis,  either  in  preparation  for  professorsliii)S,  technical  pursuits,  the  mcdictil  pro- 
fession, or  other  j)nrposes.  Instruction  in  natural  history  may  be  received  in  the 
zoological  laboratory,  where  the  collection,  description,  and  classification  of  specimens 
are  continually  in  progress  ;  or,  by  private  arrangement,  in  the  herbarium  of  Professor 
Eaton.  The  public  and  private  collections  of  minerals,  ores,  fossils,  &c.,  afford  special 
facilities  for  the  study  of  mineralogy  and  geology. 

Instruction,  for  undergraduates.- — The  courses  of  study  for  undergraduates  occupy 
three  years ;  it  is  hoped  that  they  will  be  soon  extended  to  four  years.  The  require- 
ments'for  admission  and  the  first  year's  work  are  the  same  for  all  this  class  of  students; 
during  the  last  two  years  the  courses  are  to  some  extent  coincident,  but  are  chiefly 
special  and  technical. 

For  admission  the  student  must  pass  a  thorough  examination  in  Davies's  Bonrdon's 
Algebi-a  as  far  as  the  general  theory  of  equations,  or  in  its  equivalent;  in  geometry,  in 
the  nine  books  of  Davies's  Legendre,  or  their  equivalent;  and  in  plane  trigonometrj', 
analytical  trigonometry  inclusive;  and  also  in  arithmetic,  including  "the  metrical  sys- 
tem," geography.  United  States  history  and  English  grammar,  including  si>elling.  An 
acquaintance  with  the  Latin  language  is  also  required,  sufilcient  to  read  and  construe 
some  classical  author,  and  Allen's  Latin  Grammar  is  commended  as  exhibiting  the 
amount  of  grammatical  study  deemed  important.  Practice  in  drawing,  if  it  cau  be 
obtained  before  entrance,  will  be  of  great  advantage  to  the  scholar. 

The  studies  of  the  freshman  year  are  ■„  In  the  mathematics,  analytical  and  descrip- 
tive geometry,  spherical  trigonometry,  and  surveying,  (with  practical  field-work;)  in 
chemistry,  recitations  and  laboratory  practice  ;  in  physics,  recitations,  with  experi- 
mental illustrations  of  the  subjects  taken  up  ;  iii  language,  the  conmiencement  of 
German,  and  lessons  in  respect  to  the  use  of  English,  with  practice  in  writing  and  in 
elocution  ;  in  botany,  recitations,  excursioiis,  and  lectures ;  in  drawing,  Binn's  First 
Course  of  Orthographic  Projection ;  perspective  and  free-hand  drawing. 

At  the  close  of  the  freshman  year,  the  students  distribute  themselves  into  various 
sections  with  reference  to  special  liues  of  work  for  the  senior  and  junior  years  ;  but  in 
all  these  sections  the  study  of  German  is  continued  ;  the  studj^  of  French  is  pursued  ; 
and  practice  in  writing  English  is  required.  Drawing  also  occupies  a  part  of  the 
time.  At  the  close  of  three  years,  every  candidate  for  a  bachelor's  degree  presents 
a  thesis  as  evidence  of  his  x^owers  of  investigation  and  his  capacity  as  a  writer. 

In  each  section,  the  students  attend  to  some  of  the  studies  appropriate  to  other  sec- 
tions; thus  geology  is  taught  to  all  the  scholars;  zoology  to  the  students  in  chemistry 
as  well  as  to  those  in  natural  history  and  in  the  select  course ;  and  so  on. 

■*  Soon  to  bo  made  a  four  years'  course. 
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The  special  courses  most  distinctly  marked,  out  are  the  following : 

(a.)  lu  cberaistry  and  metallurgy  ; 

(&.)  In  civil  engineering; 

(r.)  In  mechanical  or  dynamic  engineering ; 

(d.)  In  agriculture ; 

(e.)  In  natural  history  ; 

(f.)  In  studies  preparatory  to  medical  studies  ; 

(17.)  lu  studies  preparatory  to  mining; 

(/(.)  In  select  studies  preparatory  to  other  higher  pursuits,  to  business,  iSsc.  » 

(«.)  For  chemistry  and  metallurgy  the  Shellield  laboratory  is  fitted  up  in  a  complete 
and  convenient  manner,  is  provided  with  all  the  I'equisite  apparatus  and  instruments 
of  research,  possesses  a  considerable  collection  of  chemical  preparations,  and  has  a  cou- 
sulting-library  of  the  best  treatises  on  chemistry  and  the  chemical  arts.  It  is.  open  for 
chemical  practice  seven  hours  daily,  for  five  daj's  of  the  week,  but  is  closed  ou  Satur- 
day. The  student  works  through  a  course  of  qualitative  and  quantitative  analysis, 
which  is  varied  according  to  his  capacity  and  the  object  he  has  in  view.  Each  pupil 
proceeds  by  himself  independently  of  the  others,  under  the  constant  guidance  of  the 
instructors.  The  regular  students  in  chemistry  are  prepared  for  chemical  work  by 
their  practical  exercises  in  the  laboratory  during  freshman  year.  lu  the  junior  and 
senior  years  they  are  required  to  occupy  four  to  sis  hours  in  the  laboratory  each  work- 
ing-day. Special  students  who  have  not  had  adeqiuite  instruction  in  inorganic  chem- 
istry are  required  to  join  the  freshman  class  in  Eliot  and  Storer's  Manual.  Junior 
students  have  recitations  in  analytical  chemistry  and  lectures  on  theoretical  and  or- 
gauic  chemistry.  Senior  students  have  recitation.s  and  lectures  on  agricultural  chem- 
istry and  metallurgy.  Jlineralogy  is  taught  in  the  junior  year  by  lectures,  which  are 
fully  illustrated  with  hand-specimens  and  models,  and  by  weekly  exercises  throughout 
the  senior  year  in  the  ideutihcation  of  minerals  from  physical  and  cheuiical  characters. 
Instruction  is  also  given  in  metallurgy,  and  especial  attention  is  devoted  to  assaying 
and  the  investigation  of  ores  and  furnace-products.  The  student  iu  agriculture  has 
opportunity  to  acquaint  himself  with  the  modes  of  research  employed  in  agricultural 
chemistry.  The  ax»plicatious  of  the  science  to  other  branches  of  industry  are  taught 
as  occasion  requires.  To  advanced  students,  whet^ier  belonging  to  the  regular  classes 
or  not,  who  desire  to  give  attention  to  particular  branches  of  chemistry,  or  to  jiursue 
original  investigations,  ev(;ry  facility  is  accorded.  The  private  libraries  of  the  professors, 
contiiining  the  chemical  journals  and  the  recent  foreign  literature  of  chemistry  and 
mineralogy,  the  large  collections  of  ores,  furnace-products,  &c.,  belonging  to  the 
school,  and  the  extensive  private  cabinet  of  the  professor  of  mineralogy,  are  freely 
used  as  ai<ls  in  instruction. 

(h.)  The  special  course  of  civil  engineering  comprises  the  following  departments  of 
study  :  1.  The  higher  mathematics,  consisting  of  spherical  trigonometry,  higher 
analytical  geometery,  difiereutial  and  integral  calculus,  descriptive  geometry,  and 
co-ordinate  branches  of  study,  &c.  2.  Applied  mathematics,  which  include  all  the 
field-operations  and  plotting  comprised  in  the  various  branches  of  practical  surveying. 
3  A  course  of  drawing,  comprising  Binu's  Course  of  Orthographic  Projection,  with 
application  to  mechanical  and  engineering  drawing  ;  shading  and  tinting  ;  linear  per- 
spective ;  free-hand  drawing  ;  isometrical,  topographical,  architectural,  and  structural 
drawing.  4.  Theoretical  mechanics  ;  and  mechanics  applied  to  engineering  in  the  con- 
struction and  operation  of  machines,  the  utilization  of  water-power,  the  employment 
of  prime  movers,  including  hydraulic  motors,  and  the  steam-engine,  &c.  5.  Field- 
engineering,  which  embraces  the  laying  out  of  curves,  and  all  the  field-operations 
necessary  in  locating  a  lino  of  road,  establishing  the  grade,  and  determining  the 
amount  of  excavation  and  embankment,  &c.  6.  Civil  engineering,  proper,  or  the 
science  of  constritction,  in  its  various  departments,  including,  among  many  other 
topics  the  strength  of  materials,  the  establishment  of  foundations,  the  construction 
and  stability  of  walls  and  arches,  the  theory  and  detail  of  the  construction  of  bridges, 
roof-trusses,  &c.,  in  wood  and  iron,  and  the  graphics  of  stone-cutting. 

Students  who  pursue  a  higher  course  iu  engineering,  for  one  year  after  graduating 
as  bachelors,  may  receive  the  degree  of  civil  engineer. 

(c.)  The  course  in  dynamic  engineering  comprehends  in  its  various  branches  of  study 
and  prei)aration  all  that  have  an  inmiediate  bearing  on  industrial  pursuits,  re(iuiring 
the  use  of:  1.  Instrumental  drawing.  Beginning  with  the  elements  of  drawing,  the 
students  receive  continuous  instruction  iu  all  the  conventional  modes  and  practices  of 
representing  objects,  machines,  or  structures,  from  the  study  of  the  objects,  by  plans, 
elevations,  sections,  shtiding  and  coloring,  while  at  the  same  time,  and  by  graphical 
representation,  they  learn  the  detailed  construction  of  all  classes  of  machinery,  the  ap- 
plication of  mechanical  movements,  and  the  modes  of  transmitting  motion  and  power. 
To  these  ends  a  large  collection  of  standard  drawings,  models,  and  machines  has  been 
obtained  and  arranged  for  ready  reference.  2.  The  higher  mathematics.  Spherical 
trigonometry,  analytical  geometry  of  three  dimensions,  differential  and  integral  cal- 
culus, and  descriptive  geometry.    3.  Ap^jlied  mathematics  and  analytical  mechanics. 
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Tbe  principles  of  tlacrmodynaruics,  or  the  application  of  mathematics  to  the  iuvcstiga- 
tiou  of  the  laws  of  heat,  the  principles  of  cinematics  or  the  comparison  of  motions;  the 
theory  of  mechanisHi.  4.  Ap])lied  mechanics  and  thermodynamics.  The  application  of 
mechanics,  cinematics,  and  thermodynamics  to  the  construction  of  boilers,  or  steani- 
geuerntors,  the  constrnctiou  of  steam  or  heat  engines,  the  construction  of  water-wheels, 
Bhaftiug,  gearing,  and  the  construction  and  nse  of  tools  and  machines  for  performing 
all  kinds  of  nseinl  work,  the  construction  of  iron  bridges  and  structures  of  iron,  the 
properties  of  materials  as  regards  resistances  to  strains,  or  stresses,  elasticity,  dura- 
bility, chemical  reactions,  friction,  &c.  5.  Dynamic  engineering.  The  application  of 
the  priucipk's  of  matlieuiatics,  mechanics,  cinematics,  thermodynamics,  mechanism, 
and  properties  of  materials  to  industrial  operation,  steamships,  railway  motive-power, 
manufactures,  mills,  torges,  fabrication  of  materials,  heating  and  ventilation,  the 
utilization  of  water-power,  draining,  and  irrigation,  windmills,  &c.  6.  For  students 
desiring  to  take  a  degree  of  dynamic  engineer,  two  additional  years  will  be  required, 
during  which  tbe  apidicatiou'of  the  foregoing  studies  will  be  continued  in  connection 
Avith  the  examination  of  existing  works  of  industry  iu  the  various  branches,  and  the 
exercises  will  be  extended  to  the  planning  of  such  works,  and  the  original  desiguing 
of  the  various  kinds  of  machinery  applicable  to  them. 

(rf.)  Students  of  agriculture,  iu  addition  to  those  general  studies  needed  for  mental 
discipline  or  general  knowledge  and  culture,  receive  instruction  in  agricultural  and 
analytical  chemistry,  vegetable  physiology  and  botany,  zoology,  entomology,  geology, 
the  culture  of  our  staplecrops,  the  princiiues  of  stock-breeding  and  rearing,  and  rural 
economy.  These  instructions  are  given  partly  by  lectures  and  partly  by  recitations. 
Iu  the  coming  year,  the  lectures  on  stock-breeding,  rural  economy,  and  the  cultivation 
of  crops,  will  be  given  during  the  fall  term  oidy. 

(e.)  Either  geology,  mineralogy,  zoology,  or  botany  may  be  made  the  principal  study 
in  natural  history,  some  attention  in  each  case  being  directed  to  the  other  three 
branches  of  natural  history.  In  botany  the  extended  course  l)egins  with  structural 
and  physiological  botany,  taught  by  text-books,  lectures,  and  practical  work  with  the 
microscope.  Excursions  and  practice  in  identihcation  of  species  and  proper  preserva- 
tion of  specimens  follow.  Familiarity  with  standard  botanical  literature  is  encouraged, 
and,  lastly,  students  arc  taught  to  rticord  their  observations  in  scientilic  language,  and 
to  contribute,  if  possible,  something  to  botanical  science.  In  geology  the  instruction 
consists  of  recitations  iu  Dana's  Manual,  illustrated  by  specimens  of  minerals,  rocks, 
and  fossils.  Excursions  are  made  to  interesting  localities  to  illustrate  certain  piinci- 
l)les  of  the  science  which  can  be  best  studied  in  the  lield.  Special  students  in  geology 
pursue  the  practical  study  of  fossils  in  the  zoological  laboratory,  and  of  minerals  and 
rocks  in  the  chemical  lalioratory. 

The  instruction  in  zoology  includes  courses  of  lectures  on  systematic  zoology,  com- 
parative anatomy,  and  the  geographical  distribution  of  animals,  illustrated  by 
specimens  and  a' large  number  of  diagrams  ;  excursions  for  the  purpose  of  studying 
the  habits  of  living  animals  and  collecting  specimens;  and  practical  instructi()n  in  the 
zoological  laboratory,  in  coniparative  anatoiUy,  en. bryology,  and  the  identitication, 
description,  and  clas'sitication  of  animals,  together  with  their  preservation  and  arrange- 
ment. The  puri)ose  is,  in  every  case,  to  induce  habits  of  close  observation  and  accurate 
generalization,  and,  finally,  to  lead  the  student  to  make  original  investigations  upon 
the  objects  ol'  his  study. 

In  mineralogy  a  course  of  lectures  on  elementary  crystallography,  and  the  physical 
properties  of  niinerals,  their  chemical  composition,  classitication,  and  the  detailed 
description  of  mineral  species,  illustrated  by  constant  reference  to  the  mineral  cabinets. 
Also  a  course  of  practical  exercises  in  blow-pipe  and  determinative  mineralogy. 

(/.)  During  one  year  the  work  of  the  medical  course  will  be  chiefly  under  the  direc- 
tion of  the  instructors  in  chemistry;  during  the  second  year  under  that  of  the  in- 
structors in  zoology  and  botany.  In  chemistry  especial  attention  will  be  given  to  the 
examination  of  urine  and  the  testing  of  drugs  and  poisons  ;  in  zoology  to  comparative 
anatomy,  reproduction,  embryology,  the  laws  of  hereditary  descent  and  human  para- 
sites ;  and  in  botany  to  a  general"  knowledge  of  structural  and  physiological  botany, 
aud  to  medicinal,  fooil-prodncing,  and  poisonous  idants. 

(g.)  Young  men  desiring  to  become  mining  engineers,  can  pursue  the  regular  course 
in  civil  or  mechanical  cngiDeeriug,  and  at  its  close  can  8pen<l  a  fourth  year  in  the 
study  of  metallurgy,  mineralogy,  &c.  Should  there  be  a  sufiticient  number  of  students 
desiring  it,  a  course  of  lectures  on  the  subject  of  mining  will  also  be  provided. 

(h.)  in  accordance  with  a  demand  for  systematic  instruction  in  scientilic  studies, 
without  reference  to  technical  pursuits,  and  with  a  just  regard  to  intellectual  culture, 
a  course  is  arranged  as  a  basis  for  higher  scientilic  pursuits,  for  teachers,  business 
men,  those  designing  to  engage  in  editorial  work,  and  others.  This  course,  in  addition 
to  the  instructions  in  Gernian,  French,  and  English,  common  to  all  deparrnuiits  of  tho 
school,  iucludes  instruction  from  Proiesser  Whitney  iu  tho  general  principles  of  lan- 
guage, and  from  Mr.  Lounsbury  iu  the  critical  study  of  the  English  language,  in  its 
structure,  history,  aud  literature.     Constant  practice  iu  writing  is  also  required.    Stu- 
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dents  (lesiiiug  to  pursue  the  study  of  Latin,  or  of  other  languages,  can  easily  make 
arraugoments  lor  doing  so,  if  their  time  permits.  The  coux-se  also  provides  systematic 
instruction  in  the  physical  geography  of  the  globe ;  in  the  special  physical  and  histori- 
cal geography  of  Europe  and  the  United  States;  in  the  outlines  of  modern  history,  and 
in  political  economy.  The  students  in  this  course  receive  from  the  various  professors 
iusti'uctiou  in  agricultural  chemistry,  botany,  zoology,  geology,  and  mineralogy.  Th(,'y 
attend  tlie  lectures  oh  agriculture,  rural  economy,  stoek-breeiling,  &e.,  and  those  on 
general  and  tlieoretical  chemistry.  Their  mathematical  studies  are  continued  in 
astronomy.  They  are  expected  to  keep  up  the  practice  of  drawing,  especially  of  free- 
hand drawing.  So  far  as  it  does  not  interfere  with  ap])ointments  in  the  school,  stu- 
dents in  this  course  are  permitted  to  attend  the  lectures  of  the  academical  depart- 
ment. 

For  the  benefit  of  those  who  desire  to  pursue  some  particular  studies,  without 
reference  to  a  college  degree,  most  of  the  various  instructors  are  willing  to  receive 
special  students  for  a  longer  or  shorter  time.  Only  persons  of  mature  minds  are  re- 
ceived. For  example,  in  agriculture  the  instruction  is  so  arranged  that  by  attendance 
during  the  ensuing  autumn  term  the  scholar  may  hear  the  various  lectures,  and  re- 
ceive as  much  technical  instruction  in  this  one  branch  as  by  remaining  through  the 
winter.  In  the  chemical  laboratory,  students  properly  qualified  are  received  for  short 
periods  of  work.  In  the  various  departments  of  natural  history  special  lessons  will 
also  be  given.  Instruction  may  also  be  received  in  ])ractical  astronomy  and  the  use  of 
instruments.  These  opportunities  are  not  olfered  to  persons  who  are  incompetent  to 
go  on  with  regular  courses,  but  are  designed  to  aid  those  who  have  been  educated 
elsewhere  to  increase  their  proficiency  in  special  branches. 

Bttildhifj  and  apparatus. — Shefbeld  Hall,  bearing  the  name  of  the  donor,  Mr.  Joseph 
E.  Sheliield,  of  New  Haven,  is  a  large  and  well-arranged  building,  containing  recitation 
and  lecture  rooms  for  all  tht;  classes,  a  hall  for  puldic  assemblies  and  lectures,  labora- 
tories for  chemical  and  metallurgical  investigations,  a  photographical  r!)om,  an  astro- 
nomical observatory,  museums,  a  library  and  reading-room,  besiiles  studies  for  some  of 
the  professors,  where  their  private  technical  libraries  are  kept. 

The  following  is  a  summary  statement  of  the  collections  belonging  to  the  school : 

1.  Laboratories  and  apparatus  in  chemistry,  metallurgy,  mechanics,  i^hotography, 
and  zoology. 

2.  Metallurgical  museum  of  ores,  furnace-products,  &c. 

3.  Agricultural  museum  of  soils,  fertilizers,  useful  and  injurious  insects,  &c. 

4.  Collections  in  zoology. 

5.  Astronomical  observatory,  with  an  equatorial  telescoiDe  by  Clark  and  Son  of  Cam- 
bridge, a  meridian  circle,  &c. 

6.  Librarj^  and  reailiug-room,  containing  the  Hillhonse  Mathematical  Library, 
books  of  reference,  and  a  selection  of  German,  French,  English,  and  American  scientific 
journals. 

7.  A  collection  of  physical  apparatus,  constituting  the  Collier  cabinet,  recently 
"bought  by  Professor  Lyman. 

8.  Models  in  architecture,  civil  engineering,  and  mechanics,  and  diagi-ams  adai)ted  to 
public  lectures. 

9.  Maps  and  charts,  topographical,  hydrographical,  geological,  &c. 

The  mineralogical  cabinet  of  Professor  I3nish,  the  herbarium  of  Professor  Brewer, 
the  collection  of  native  birds  of  Professor  Whitney,  and  the  astronomical  instruments 
of  Professor  Lyman,  are  all  deposited  in  the  building.  Professor  Eaton's  herbarium, 
near  at  hand,  is  freely  accessible. 

Students  in  this  department  are  also  admitted  to  the  college  and  society  libraries, 
the  college  readiug-rcjom,  the  cabinet  of  minerals  and  fossils,  the  school  of  the  fine  arts, 
and  the  gymnasium  for  jihysical  exercise. 

The  instructions  of  this  institution  are  given  chiefly  in  small  class-rooms,  by  recita- 
tions or  familiar  lectures,  illustrated  by  all  the  apparatus  at  the  command  of  the 
various  teachers,  A  public  course  of  lectures  is  given  every  winter  on  topics  of 
popular  interest.  On  Sunday  evenings  during  a  portion  of  the  year  lectures  are 
given  by  resident  clergymen  of  different  denominations,  and  by  members  of  the  the- 
ological and  other  college  faculties. 

Tuiiion  charges. — The  tuition  charge  is  $150  per  yeai".  Besides  this  there  is  a  charge 
of  §5  annually  for  the  use  of  the  academical  reading-room  and  gynmasium.  Freshmen 
pay  $5  for  chemicals  ;  and  the  special  students  in  the  chemica]  laboratory  are  likewise 
charged  $2b  per  term  for  the  materials  they  use — besides  breakage.  The  graduation 
fee  is  $10.  ,- 

Vacations  correspond  with  tho.se  of  the  academical  department. 

THE  STEVENS  INSTITUTE  OF   TECHNOLOGY,  HOBOKEN,  NEW  JERSEY. 

Officers  of  in  si  ruction.— Henry  Morton,  Ph.  D.,  President;  Alfred  H.  Mayer,  Ph.  D., 
Professor  of  Physics;  Eobert  H.  Thurston,  C. E., Professor  of  Mechanical  Engineering; 
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Lieutenant-Colonel  H.  A.  Hascall,  Professor  of  Mathematics ;  C.  W.  MacCovd,  A.  M., 
Professor  of  Mechanical  Drawing ;  Albert  E.  Leeds,  A.  M.,  Professor  of  Chemistry ; 
Charles  F.  Kroeh,  A.  M.,  Professor  of  Languages;  Eev.  Edward  Wall,  A.  M,,  Professor 
of  Belles-Lettree. 

Sninmary  of  studenis. — First  class,  16  ;  second  class,  3  ;  third  class,  2  ,*  total,  21. 

Foundation. — This  institution  was  founded  in  accordance  with  the  will  of  Mr.  Edwin 
A.  Stevens,  of  Hobokeu,  who  bequeathed  for  the  purpose  a  large  block  of  land  in  that 
city,  and  a  sum  amounting,  at  the  discretion  of  the  trustees,  to  $650,000. 

Plan  and  'buildings. — The  Stevens  Institute  is  especially  a  school  of  mechanical  engi- 
neering; but  the  fact  that  chemistry,  metallurgy,  and  mineralogy,  as  well  as  the  whole 
science  of  macliinery,  so  important  to  mining  engineers  of  the  present  day,  are  taught 
here,  and  the  raagiiilicent  completeness  of  the  buildings  and  api)aratus  of  instruction, 
justify  me  in  including  it  in  the  present  chapter.  My  principal  object  is  to  present  a 
description  of  the  building,  which  will  be  highly  interesting  and  useful  to  those  who 
have  to  deal  with  the  arrangement  of  such  institutions.  The  following  description 
and  yilates  are  extracted  from  the  New  York  Euginering  and  Mining  Journal  of  April 
16,  1872,  and  have  been  inserted  at  this  place  since  this  report  was  transmitted  to 
Cf)ngress. 

The  building  is  situated  in  the  pleasantest  portion  of  the  city,  its  windows  command- 
ing a  beautiful  view  of  the  surrounding  country,  as  well  as  of  our  harbor  and  bay,  and 
the  edifice  itself  presenting  a  fine  ai)pcarance  when  viewed  from  the  deck  of  the  ferry- 
boat as  we  cross  the  river  to  visit  it.     (Plate  I.) 

The  building  is  very  substantially  built  of  blue  trap-rock,  with  brown-stone  trim- 
mings, from  designs  by  Upjohn.  It  extends  from  street  to  street,  and  has  two  wings 
in  the  rear.  It  is  three  stories  in  height,  and  has  a  dry  and  roomy  basement.  (Plate 
IL) 

In  the  basement  is  a  work-shop,  occupying  the  whole  of  the  right-hand  wing,  and 
containing  tools  for  working  in  both  wood  and  metal,  together  with  the  steam  engine 
which  is  to  drive  them. 

Here,  also,  are  gas-holders  for  oxygen  and  hydrogen,  and  from  them  pipes  are  led  to 
the  several  lecture-rooms,  where  the  lecturers  may  have  occasion  to  use  the  lime-light 
or  the  oxyhydrogen  blow-pipe. 

At  the  opposite  end  of  the  basement  are  the  boilers  for  heating  the  building,  and  for 
supplying  steam  to  the  engines,  and  at  this  end  are  the  furnaces  for  metallurgical  work, 
and  under  the  wing  aiv.  the  assay-room  and  the  rooms  of  the  janitor. 

On  the  first  flooi\  (Plate  IV,)  we  find  at  the  right  a  splendidly  lighted,  high  and  airy 
hall,  fitted  up  as  a  physical  laboratory,  and  stocked  with  numerous  ingenious  and  del- 
icate forms  of  apparatus,  such  as  were  made  use  of  by  Faraday  in  his  splendid  researches 
in  electricity,  by  Regnault,  and  by  Tyndal,  and  by  Melloni  in  their  investigations  of  the 
nature  and  laws  of  heat,  and  by  other  physicists  iu  other  almost  ecxually  classical 
labors. 

In  the  large  room  at  the  rear  of  the  main  building,  which  is  the  public  lecture-hall 
of  the  Institute,  we  find  seats  for  six  hundred  persons.  The  stage  is  fitted  with  all 
needed  appurtenances.  A  trap-door  being  raised,  pipes  are  discovered  bringing  water 
and  gas  from  the  street-mains,  oxygen  and  hydrogen  from  the  tanks  in  the  basement, 
and  steam  from  the  main  boilers.  Heavy  copper  wires  connect  with  the  large  electric 
battery,  and  these,  as  well  as  the  oxygen  and  hydrogen  pipes,  are  also  led  under  the 
floor  to  the  ditferent  points  in  the  room,  (marked  O  H  iu  the  plate,)  where  they  may 
be  required  for  the  magic  lantern,  or  for  other  purposes. 

The  large  room  at  the  extreme  left,  No.  3,  in  tlie  main  building,  is  the  library  and 
model-room.  It  is  of  the  same  size  as  the  physical  laboratory,  and  is  also  a  beautifuUy- 
proxiortioned  and  well-lighted  room.  Here  are  kept  the  books  which  form  the  germ 
of  what  is  intended  to  be  a  fine  technical  library,  and  the  models  and  appa- 
ratus which  pre  not  needed  in  the  lecture-rooms  in  illustration  of  the  regular  courses 
of  instruction.  This  is  also  the  reading-room,  and  the  tables  are  furnished  with  a 
Avell-selected  list  of  periodicals,  some  of  which  are  contributed  by  the  publishers. 

The  room  in  the  wing  at  the  left  is  the  chemical  laboratory,  which,  altliough  not 
lofty,  is  well  ventilated,  and  well  fitted  up.  with  the  best  of  modern  apparatus.  The 
balance-room  is  immediately  adjacent,  and  contains  some  fine  apparatus. 

The  second  floor  (Plate  V)  is  occupied  by  the  several  lecture-rooms.  At  the  right  is 
the  lecture-room  used  by  the  president  when  it  becomes  necessary  for  him  to  take  part 
in  instructing  advanced  classes,  and  at  other  times  in  special  researches. 

The  little  room  off  tlie  stau'-landing  is  also  used  by  the  president,  as  a  work-room. 

The  lecture-room  of  the  professor  of  physics  is  next  to  the  preceding — a  pleasant, 
well-arranged  room,  fitted  up  with  every  imaginable  convenience,  including  all  that 
were  noticed  in  the  larger  lecture-hall,  and  also  a  pneumatic  trough,  and  a  set  of  Buu- 
.  sen  air-pumps. 

Immediately  over  tlie  main  entrance  is  a  room  containing  the  principal  part  of  the 
optical  collection  of  the  Institute,  Avhich  is  said  to  be  the  finest  in  the  world,  and  con- 
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tains  some  exrccclingly  interesting  pieces  of  apparatus.    One  of  the  largest  instruments 
was  made  for  M.  Arago,  the  celebrated  French  philosopher. 

On  each  side  of  this  room  is  a  i^leasant  apartment ;  the  one  at  the  right  being  the 
study  of  the  professor  of  physics,  and  that  at  the  left  the  study  of  the  professor  of 
mechanical  engineering. 

The  large  room  next  the  room  just  mentioned  is  the  lecture-room  of  the  professor  of 
mechanical  engineering.  This  room  is  probably  tliirty-tive  feet  square,  sixteen  feet  to 
the  ceiling,  and  well  lighted,  and  thoroughly  provided  with  means  of  heating  and 
ventilation. 

A  large  model-case  nearly  covers  the  farther  side  of  the  room,  and  contains  a  fine 
collection  of  apparatus  acquired  partly  by  purchase  and  i:)artly  by  contribution  from 
friends  of  the  school  and  of  the  enterprise.  Among  the  latter  we  are  pleased  to  find 
many  of  our  best-known  and  most  enterprising  as  well  as  liberal  manufacturers.  The 
purchased  apparatus  is  from  the  German  makers  of  models  at  Darmstadt  and  Frank- 
tort,  and  the  French  makers  at  Paris.  The  Germans  seem  to  make  them  most  substan- 
tially, and  the  French  by  far  the  most  elegantlj',  and  as  a  natural  consequence  the  lat- 
ter are  the  most  expensive.  Some  few  pierces  are  from  London,  and  others  are  Ameri- 
can, while  still  others  vrere  made  at  the  Institute. 

Among  the  most  noticeable  are  the  German  models  of  gearing,  several  French  sec- 
tional models  of  steam-engines,  one  of  them  being  on  quite  a  large  scale,  well  propor- 
tioned, and  very  neatly  made  ;  a  set  of  apparatus  of  diiferent  kinds  for  ineasuriug  the 
velocity  of  flow  of  water,  dynamometers,  cranes,  and  windlasses,  pumps,  waterrwheels, 
turbines,  and  steam-engines  of  various  kinds. 

The  most  beautiful  model  in  the  collection  is  a  copy  of  the  English  oscillating  en- 
gine with  feathering  paddles  as  made  by  Penn  &  Co.  We  hope  that  some  one  will 
have  enough  of  enterprise  and  public  spirit  to  make  the  Institute  the  possessor  of  an 
equally  perfect  model  of  the  American  steamboat-engine. 

We  find  in  this  collection  modMs  of  the  engine  described  by  Hero  of  Alexandria  over 
two  thousand  yeai's  ago,  a  modern  copy  of  the  old  devices  of  DeCans  and  Savery,  mod- 
els of  the  engines  of  Newcomen  and  of  Watt,  and  a  little  horizontal  stationary  engine 
of  Ij^-inch  cylinder  and  4i  inches  stroke,  with  a  drop  cut-(jff  which  is  adjusted  by  a 
little  fly-ball  regulator.  It  is  supplied  with  steam  by  a  copper  boiler  fed  by  a  separate 
steam-pump.  It  was  made,  we  understand,  bj-  the  head  of  this  department  when  him- 
self a  boy  at  school. 

At  one  end  are  boiler-models,  and,  at  theother,  roof  and  bridge  trusses,  and  scattered 
through  the  case  are  many  pieces  that  would  be  unusually  interesting  if  they  were 
not  surrounded  by  so  many  others  of  still  greater  interest.  A  model  of  the  Fontaine 
turbine  by  Salleron,  of  Paris,  is  the  most  perfect  specimen  of  model-making  imagina- 
ble, and  hardly  less  beautifully  made  is  the  small  Giftard  injector,  cut  open  to  exhibit  its 
internal  construction.  This  was  made  and  contributed  by  Sellers  «&.  Co.,  of  Philadel- 
phia. Blake  &  Brothers,  of  New  Haven,  contributed  a  powerful  little  stone-crusher,  that 
will  crumble  between  its  jaws  any  mineral  that  can  be  inserted  there.  The  professor 
of  chemistry  often  finds  this  a  convenient  substitute  for  the  mortar.  William  D.  An- 
drews &:  Brother,  of  New  York,  have  given  a  neat  little  centrifugal  pump  ;  A.  K.  Rider,  a 
model  of  his  steam-engine;  I).  P.  Davis  and  the  Recording  Steam-Gauge  Company 
each  have  pn^sented  a  finely  finishiKl  specimen  of  the  recording  steam-gauge.  A.  L. 
Holley  furnished  model  rolls  and  specirien  tuyeres  as  used  in  the  Bessenua-steel  nnm- 
ufacture,  and  other  manufacturers  have  exhibited  equally  active  and  helpful  symiiathy 
in  this  inqiortant  enterprise  by  presenting  other  models  and  samples,  and  have  already 
placed  in  this  department  a  valuable  set  of  drawings  which  occupy  a  good  proportion 
of  tiie  space  allowed  in  the  set  of  drawers,  which  extend  along  the  side  of  the  room 
opposite  the  model-ease. 

Mr.  George  B.  Whiting,  chief  draughtsman  of  the  Bureau  of  Steam  Engineering  of 
the  Navy  Department,  has  placed  here  a  large  proportion  of  his  own  private  collection 
of  drawings,  embracing  some  extremely  valuable  complete  sets  of  drawings  of  steam- 
machinery. 

At  the  end  of  the  room,  at  the  right  of  the  entrance,  is  a  case  which  is  beginning  to 
fill  up  with  samples  of  useful  ores,  minerals,  and  metals.  A  set  of  .six-cimens  from  the 
Pennsylvania  Steel  CoHq)any  illustrate  the  IJcssemer-steel  manufacture  by  exhibiting 
samples^of  the  steel  rail  and  of  all  the  mateiial,  ores,  irons,  spiegeleisen,  ganistor,  &c., 
&c.,  that  are  used  in  its  manufacture. 

The  Clir<mu-St(H'l  Company  contributed  samples  of  their  remarkable  metal  ;  the 
Pembroke  irous  and  the  iron  of  Catasauqua  and  elsewhere  are  shown,  witli  the  ores 
from  which  they  are  made. 

TIk;  Munluittan  Oil  Company,  of  New  York,  present  samples  of  all  commercial, 
animal,  and  vegt'table  oils;  and  the  Dover  Companj',  of  mineral  oils. 

Professor  Thurston  is  gradually  collecting  a  very  interesting  set  of  engineering 
relics. 

In  the  library  and  museum  on  the  first  floor  wo  saw  the  identical  high-pressure, 
direct-acting  engine  and  tubular  boiler,  and  the  remains  of  the  scixiv  used  by  John 
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Stevens  on  the  Hudson  River  in  1804,  the  little  steamer  attaining  a  speed  of  eight  miles 
an  hour  at  times.     With  these  are  the  twin  screws  used  by  that  great  eugineer  in  1805. 

In  the  lecture-room  we  find  the  i^atent  issued  from  the  English  patout-otflce  for  this 
tuhuhir  boiler  in  ISO."),  to  .lohn  Cox  Stevens,  the  oldest  son  of  its  inventor  ;  and  in  the 
model-case  is  a  model  of  the  same  boiler,  whicli  exliil>its  a  strong  reseniblauce  to  some 
of  the  safety  tubular  boilers  of  the  present  day,  aud  was  evidently  quite  as  etlicient.* 

Here  is  to  be  seen  a  drawing  of  the  engine  of  Fulton's  tirst  boat,  the  Clermont,  drawn 
by  Fulton's  own  hand,  an  autograph  letter  from  Robert  Fulton  to  Mr.  Stevens,  an 
autograph  letter  from  Robert  Stephenson,  the  distinguished  son  of  the  even  more  dis- 
tinguished George  Stephenson,  which  contains  the  assurance  that  then,  18.35,  the  tend- 
ency in  Great  Britain  was  toward  heavier  rails  and  more  powferfiil  locomotives,  and 
that  the  latest  of  his  own  design  weighed  nine  tons,  aiul  could  draw  one  hundred  tons 
at  the  rate  of  sixteen  or  eighteen  miles  an  hour  on  a  level.  A  sketch  accompanies  the 
description. 

There  are  other  things  of  interest  to  be  seen  here,  but  space  will  not  allow  of  further 
description  of  this,  to  us,  most  interesting  of  the  many  interesting  departments  of 
the  Stevens  Institute  of  Technology. 

We  would  like,  had  we  space,  to  describe  the  collections  of  physical  apparatus,  the 
apartments,  with  their  apparatus  and  fittings,  belonging  to  the  depurtuicnt  of  chemis- 
try, to  which  is  devoted  all  available  space  in  the  whole  west  wing,  the  pleasant 
drawing-rooms  and  recitation-rooms  and  the  work-shops  of  Hawkins  and  Wales,  the 
instrument-makers  to  the  Institute. 

Instruction,  during  the  first  two  years  of  the  course,  which  is  four  years  in  length, 
is  similar  to  that  pursued  in  other  colleges,  except  that  the  classics  are  not  taught,  all 
the  available  time  being  spent  upon  mathematics,  English  and  foreign  languages  and 
literature,  and  the  usual  courses  in  science,  and  this  constitutes  a  course  pi'eparatory 
to  entering  upon  the  technical  and  xirofessional  work  of  the  last  two  years. 

Duriug  the  last  two  years  the  student  enters  the  laboratories  aud  work-rooms  aud 
pursues  his  proffssional  studies  with  the  iuteution  of  securing  a  practical  and  imme- 
diately useful  knowh-dge  of  the  several  branches.  In  the  physical  laboratory  he 
makes  for  himself,  and  with  his  own  hands,  the  experiments  that  the  student  usually 
in  our  college  courses  merely  witnesses  from  his  seat  at  a  dista:ico  from  the  lecture- 
table,  and  when  he  has  acquired  some  faniiliarity  willi  the  adjustments  nnd  uses  of  the 
apparatus,  he  enters  upon  a  final  course  of  independent  research,  the  results  of  which, 
when  new  and  valuable,  are  at  once  published. 

In  mechanical  engineering,  the  course  connnences  v/ith  the  study  of  the  nature  of 
materials  used  by  the  engineer,  the  methods  adopted  in  obtaining  them  aud  preparing 
them  for  the  market  and  for  use,  and  the  best  methods  of  preserving  them  from  decay. 
The  course  is  illustrated  by  specimens  which,  thanks  to  the  great  interest  taken  in  the 
school  by  all  who  have  visited  it,  are  continually  coming  in. 

The  course  coutir.ues  with  the  investigation  of  the  facts  and  laws  governing  the 
strength  of  materials,  by  means  of  the  apparatus  of  the  Institute.  In  investigating 
tensile  strengths,  the  use  of  the  excellent  and  powerful  testing-machine  of  the  Camden 
and  Amboy  repair-shops  is  generously  allowed  by  Mr.  Francis  B.  Stevens. 

Instruction  in  the  use  of  tools  aud  in  designing  machinery  follows,  partly  in  this 
course  and  pai'tly  in  that  of  the  professor  of  drawing,  which  is  really  ahuost  as  nuich  a 
department  of  engineering  as  that  which  is  so  called.  The  course  closes  with  the 
study  IVoiu  text-liook  and  lecture  of  the  principal  prime  movers. 

The  departments  of  enginei-riug  and  diavring  work  together  from  beginning  to  end, 
aud  the  tune  given  them  is  in  the  aggregate  fullj'  commensurate  with  their  importance 
as  leading  deiiartmeiits. 

Occasiorially,  in  response  to  the  many  invitations  received,  the  students  are  given 
ojiportunity  to  do  useful  work  outside  the  regular  course,  and  to  visit  mauufactiiring 
establishments  aud  places  of  interest. 

During  the  past  yc-ar  students  of  the  Institute  attended  the  competitive  trial  of 
steam-boilers  at  the  fair  of  the  American  Institute,  keeping  t!i<^  logs  v/ith  connueuda- 
ble  accuracy,  aud  exhi))iting  a  professional  interest  in  the  work.  They  have  engaged 
in  at  least  one  test  of  llie  performance  of  a  newly-designed  steam-engine,  have  visited, 
among  other  places  of  interest,  the  Allen  Engine-Works,  the  Chrome-Sleel  Works,  the 
caissons  of  the  East  River  bridge,  the  machine-department  of  the  Brooklyn  navy-yard, 
and  the  iron-clad  Dictator. 

The  cost  of  tuition  is  fixed  at  a  minimum  figure,  and,  in  s]>ecial  case»,  is  remitted 
entirely  if  tlie  student,  })i'oving  i)ecuuiarily  detieient,  exhibits  \nnisual  atttuifion  to 
duties.  The  number  admitted  is,  however,  limited,  and  when  the  numl)er  of  ajipli- 
cants  cai>al)le  of  ])assing  the  preliminary  examituitiou  exceeds  this  limit,  the  reipiisite 
number  is  obtained  by  selecting  the  most  worthy. 

Students  who,  after  studying  two  years,  exliibit   special  fondness  for  science,  are 


"A  sketch  of  this  boiler  is  given  in  the  .Journal  of  the  Frauklin  Institute  for  Septcm- 
■faer,  li?71,  aud  in  Loudon  Engineering,  January  5, 1872. 


n  D  D  n  n  a  □ 
□  □  □  D:«]  □  D 

□  □  a  Dhl]  a  □ 


o 
c 
:^ 

o 

0 


CO 

-J 

Ci 

en 

-f» 

OJ 

K3 

- 

o 

o 

O 

13- 

O 

-a 

CO 

c 

o' 

O 

D 
G 

C/5 

r+ 

c 
o' 

o 

2 
&) 

3- 

o 

o 
a; 

CD 
O 

O 

(0 

3 

13 

n' 

(-♦■ 
O 

en 

o 

-t-l 

o 

o 

3 

I-*- 

o 

#-*■ 

c 

-^ 

ft 

en 

o' 

r- 
o 

c 

5 

o 
o 

-s 

o 

n" 
EL 

-0 

o 
o 
m 

») 
n 

r, 

n' 

— H 

o 

o 

r- 

O 

c 

c 

o 

:t 

— 

3 

0) 

«-K 

>3 

o 
o 

o 
3 

o 

'''5. 

(Tl 

n 

T3 

0 

o 

^ 

c 
en 

3 

») 

-^ 

c 

3 

ctr 

o 

^ 

< 

H 

CO 

-D 

o 

r— 

m 

O 

en 

:3- 

< 

CD 

I— 

O 

!-♦■ 

c 

CO 

cn 
O 

Si) 

o 

X 

r- 

O 

m 

< 

O 

o 

en 

o 

01 

0 

• 

ra 

il-A 

Q) 

O 

13 

-n 

O 
a) 

CD 

3 

1 1 1 

CD 

3' 

-I 
3> 

3 

CO 

rr 

o 

01 

c 
5 

r-»- 

o' 

3 
Q- 

X 

Q. 

< 

r-t- 
O 

CO 

o 

o 

tn 

■a 

c 

H 

0 

0=' 

o 

Q. 

tP 

o 

1 

o 

o 
»j 
?r 

o 

o 

3 

c 

o 

c 
(-*■ 

n> 

r1 

MISCELLANEOUS.  479 

allowed  to  devote  themselves  to  science  durinjx  the  remainder  of  the  course,  and  are 
given,  at  graduation,  the  degi'ee  of  doctor  of  philosophy,  hut  the  students  are  usually 
expected  to  take  the  course  in  engineering  and  to  graduate  as  mechanical  engineers, 
and  students  who  have  a  special  fondness  for  that  branch  are  the  class  most  desired. 

Lectures  on  scientific  subjects  are  delivered  during  the  winter  and  si)riug  in  the 
great  hall  of  the  Institute. 

THE    PARDEE     SCIENTIFIC     DEPAETJIENT    OF      LAFAYETTE      COLLEGE, 

EASTON,  PENNSYLVANIA. 

Officers  of  instruction. — Rev.  William  C.  Cattell,  D.  D.,  President  and  Professor  of 
^Mental  and  Moral  Philosophy;  Traill  Green,  M.  D.,  LL.D.,  Adamson  Professor  of  Gene- 
ral and  Applied  Chemistry ;  James  Henry  Cofiin,  LL.D.,  Professor  of  iJathematics  and 
Astronomy ;  Rev.  John  Leaman,  A.  M.,  M.  D.,  Professor  of  Human  Physiology  and 
Anatomy  ;  Rev.  Lyman  Coleman,  D.  D.,  Professor  of  Latin  and  of  Biblical  and  Physi- 
cal Geography ;  Rev.  Thomas  C.  Porter,  D.  D.,  Professor  of  Botany  and  Zoology ;  Au- 
gustus A.  Bloombei'gh,  A.  M.,  Professor  of  Jlodern  Languages  ;  Henry  Francis  Walling, 
C.E.,  Professor  of  Civil  and  Topographical  Engineering;  Frederick  Prime,  jr.,  A.  M., 
Professor  of  Metallurgy  and  Mineralogy  ;  E.  Hubbard  Barlow,  A.  M.,  Prufessor  of  Rhet- 
oric, Elocution,  and  of  Physical  Culture;  Rossiter  W.  Raymond,  Ph.  D.,  Lecturer  ou 
^Mining  Geology;  Selden  Jennings  Coiifiu,  A.M.,  Adjunct  Professor  of  Mathematics ; 
James  W.  Moore,  A.  M.,  M.  D.,  Adjunct  Professor  of  Mechanics  and  Experimental  Phi- 
losophy ;  EdwarJ  S.  Motfat,  A.  M.,  M.  E.,  Lecturer  in  the  Department  of  Mining  ;  Jus- 
tus M.  Silliman,  M.  E.,  Adjunct  Professor  of  Mining  Engineering  and  Graphics  ;  Theo- 
dore F.  Tillinghast,  C.  E.,  Adjunct  Professor  of  Civil  Engineering ;  Charles  Mclutire, 

A.  M.,  Assistant  in  Chemistry;  John  B.  Grier,  A.  M.,  Tutor  in  Modern  Languages; 
Joseph  Johnston  Hardy,  A.  13.,  Tutor  in  Mathematics;  Alexander  Hamilton  Sherrerd, 

B.  S.,  Assistant  in  Cliemistry. 

This  list  does  not  include  those  members  of  the  college  faculty  of  instruction  who  are 
exclusively  occupied  with  the  classical  and  literary  courses. 

Hisfori/  and  plan. — This  dei)artitient  was  added  to  the  classical  course  of  the  college, 
1868,  to  carry  into  effect  the  conditions  of  a  donation  from  Mr.  A.  Pardee,  of  Hazleton, 
Pennsylvania.  In  July,  18G7,  in  response  to  the  growing  wants  of  the  department,  the 
original  donation  was  increased  to  $;200,00U,  ou  condition  that  other  friends  of  the  col- 
lege should  add  the  same  sum  to  its  general  endowment.  The  donations  for  that  pur- 
pose (completing  more  than  half  a  million  of  dollars  lately  added  to  the  college  funds) 
having  been  completed  in  18GH,  Mr.  Pardee  made  an  additional  donation  of  !ji2U0,U0U  tor 
the  erection  of  a  building  designed  for  the  departments  of  engineering,  metallurgy,  and 
chemistry.  This  building  is  now  in  course  of  erection,  and  will  be  iinished  in  18713. 
Jleanwhile  the  technical  studies  of  the  department  are  carried  on  in  the  other  buihl- 
ings  of  the  college,  the  laboratories  of  Jeuks  Hall  and  West  College  offering  special 
facilities  for  applied  chemistry  and  the  metalluigicaJ  processes. 

The  situation  of  Lafayette  College  in  the  great  manufacturing  and  mining  region  of 
the  Middle  States  oli'ers  peculiar  advantages  for  combining  theoretical  studies  with 
actual  practice.  Every  process  usetl  in  the  mining  and  working  of  the  various  ores  of 
iron,  and  in  the  manufacture  of  iron  into  the  thousand  Ibrnis  in  which  it  is  used,  is 
going  on  almost  within  sight.  Near  by  are  tbe  coal  mines  which  supply  the  markets 
of  Philadelphia  and  New  York.  Mineral  w..  alth  abounds  on  all  sides.  The  expert  is 
continually  called  on  to  examine  new  tracts  of  land,  to  analyze  new  ores,  and  to  devise 
new  ways  of  working  and  handling  them.  Here  every  resource  of  engineering  is  dis- 
l^layed  in  the  works  connected  with  the  ])reparation  and  transport  of  lumber,  and  the 
carrying  of  railroads  and  canals  through  the  mountains  and  over  the  livers.  Those 
who  wish  to  i)repare  themselves  to  be  woi'king  engineers  in  any  of  these  departments, 
come  from  all  parts  of  the  country  to  oliserv(j  and  study  these;  works,  ami  it  is  most 
desirable  that  adequate;  means  should  be  provided  for  the  prosecution  of  scientilic 
studies  in  the  midst  of  them. 

In  aeldition,  therefore,  to  the  classical  and  the  general  scientific  courses,  which  are 
designed  to  lay  a  substantial  basis  of  knowledge  and  scholarly  culture,  courses  of  four 
years  each  have  been  arranged  for  studies essentnilly  practical  and  technical,  viz: 

I.  En(j\nvtrin(j,  civil  am  viechanicul. — This  course  is  designed  to  give  p'rofessional  prep- 
aration for  th(}  location,  construction,  and  su]»eiintendence  of  railways,  canals,  and 
other  public  works  ;  chemical  works  and  jtneumalie works ;  the  design  and  construc- 
tion of  bridges  ;  the  trigononu^t  rical  and  to])ogra])lii(,'al  ,sur\'ey  of  States,  counties,  itc, 
the  survey  of  rivers,  lakes,  harbors,  &.c.,  and  tlu;  direction  of  their  improvement;  the 
design,  construction,  and  use  of  steam-engines  and  other  motors,  and  of  machines  iu 
general ;  and  the  construction  of  gtiometrical,  topographical,  and  machine  drawings. 

II.  Minin<i  ou/inccrinfj  and  mctalliirfj!/. — This  comse  oilers  the  means  of  special  jtiepa- 
ration  for  exi)!oring  undeveloped  mineral  I'esources,  and  for  taking  cliarge  of  mining  or 
nu;tallurgical  works.  It  incdudes  instruction  in  engineering  as  connected  with  the  sur- 
vey, exploitation,  and  construction  of  mines,  witb  the  construction  and  adjustment  of 
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furnaces  and  machines,  and  ■with  machine  drawings;  also,  instruction  in  chemistry  and 
assaying,  as  applied  to  the  manipulation  of  minerals. 

III.  Chemisfri/. — This  course  includes  text-book  study,  lectures,  and  laboratory  prac- 
tice, every  facility  for  which  is  found  iu  the  laboratories  of  Jenks  Chemical  Hall.  Par- 
ticular attention  is  given  to  the  chemistry  of  agriculture,  medicine,  metallurgy,  and 
the  manufacturing  processes.  Provision  is  made  for  students  who  may  wi.sh  to  make 
original  researches,  or  to  fit  themselves  to  take  charge  of  mines  or  manufactories,  or  to 
explore  and  work  up  the  mineial  resources  of  our  own  and  other  countries. 

Kesideut  graduates,  and  others  having  suitable  preparation,  mtiy  pursue  the  special 
studies  of  these  departments  in  a  j)ost-graduate  course,  under  the  direction  and  instruc- 
tion of  the  professors,  and  have  the  use  of  the  laboratories,  apjiaratus,  collections,  libra- 
ries, &c.,  while  prosecuting  researches  in  any  department. 

Students  who  have  completed  the  studies  in  the  full  course  of  four  years,  and  have 
passed  satisfactory  exannnations  upon  the  same,  receive  the  degree  usually  given  to 
graduates  in  these  departments.  Those  who  have  gone  over  a  part  of  the  course,  or 
wlio  have  pursued  special  studies  to  the  satisfaction  of  the  faculty,  receive  a  certificate 
to  that  effect. 

This  department  is  still  young,  (though  Lafayette  is  one  of  the  old,  established  Amer- 
ican colleges,)  but  its  fine  endowment,  judicious  plan,  and  excellent  location,  will 
rapidly  give  it  a  high  position  among  the  schools  of  mining  and  metallurgy. 

LEHIGH  UNIVEPtSITY,  BETHLEHEM,  PENNSYLVANIA. 

Officers  of  insintction. — Henry  Coppee,  LL.D.,  President  and  Professor  of  History  and 
English  Literature ;  Hiero  B.  Herr,  esq.,  Professor  of  ^Mathematics  and  Astronomy  ; 
Major  Lorenzo  Lorain,  U.  S.  A.,  Professor  of  Physics  and  Mechanics ;  Charles  McMillan, 
C.  E.,  Professor  of  Civil  and  Mechanical  Engineering ;  William' H.  Chaudler,  Professor 
of  Chemistry  ;  Benjamin  W.  Frazier,  A.  M.,  Professor  of  Mining  and  Metallurgy  ;  Eich- 
ard  P.  Rothwell,  C.  E.,  Demonstrator  of  Mining  and  Metallurgy  ;  Waldron  Shapleigh, 
A.  C,  Instructor  and  Assistant  in  Chemistry ;  William  A.  Lamberton,  A.  M.,  Instructor 
in  Latin  and  Greek ;  Frank  Laurent  Clerc,  0.  E.,  Instructor  in  Mathematics ;  S.  Kingcr, 
esq.,  Instructor  iu  French  and  German  ;  Spencer  V.  Rice,  C.  E.,  Instructor  in  Graphics 
and  Field-work. 

llisionj. — During  the  year  1865  the  Hon.  Asa  Packer,  of  Manch  Chunk,  announced, 
unsolicited,  to  the'bishop  of  the  diocese,  the  Right  Reverend  William  B.  Stevens,  D.  D., 
LL.D.,  his  intention  to  appropriate  the  sum  of  .$500,000,  and  an  eligible  spot  in  South 
Bethlehem,  containing  tifiy-six  acres,  (since  enlarged  by  the  donation  of  seven  acres  by 
Charles  Brodliead,  e.sq.,)  for  .the  purpose  of  founding  an  educational  institution  iu  the 
beautiful  valley  of  the  Lehigh,  which  should  bear  the  name  of  the  Lehigh  University. 
The  bishop  Avas  appointed  president  of  the  board  of  trustees. 

The  purpose  of  the  ibundcr  in  making  this  inunilicent  endowment  was  to  provide 
the  means  for  imjiarting  to  young  men  of  the  valley,  of  the  State,  and  of  the  country, 
a  complete  professional  education,  which  should  not  only  supply  their  general  wants, 
but  also  fit  them  to  take  an  immediate  and  active  part  in  the  practical  and  professional 
duties  of  the  time.  The  system  determined  upon  proposes  to  discard  only  what  has 
been  proved  to  be  useless  in  the  former  sy.stems,  and  to  introduce  those  important 
branches  which  have  been  heretofore  more  or  less  neglected  in  what  purports  to  be  a 
liberal  education,  and  especially  those  industrial  pursuits  which  teud  to  develop  the 
resources  of  the  country — pui'suits,  the  paramount  claims  and  inter-relations  of  which 
natural  science  is  daily  disiilayiug,  such  as  engineering,  civil,  mechanical,  and  mining; 
cheoiistry,  metallurgy,  architecture  and  conslruction. 

Courses  of  stitdij  are  devoted  by  all  regular  students  to  the  stndy  of  those  elementary 
branches  in  which  every  young  man  should  be  instructed,  for  whatever  profession  or 
business  iu  life  he  may  be  intended,  viz,  mathematics,  languages,  elementary  physics, 
chemistry,  drawing,  histoi-y,  rhetoric,  logic,  declamation,  and  composition. 

At  the  end  of  two  years,  having  acquired  this  necessary  knowledge,  the  student, 
following  the  bent  of  his  own  mind,  and  aided  by  his  parents  aiul  professors,  will  be 
ready  to  select  some  special  professional  course,  to  wliich  all  his  studies  and  ellbrts 
will  be  directed.  To  enable  him  to  do  this  there  are  several  teehuieal  schools,  which 
braueh  olf  from  the  end  of  the  couimon  course.  In  each,  the  term  of  stndj'  is  two  ad- 
ditional years,  and  the  .student,  at  his  graduation  in  any  one  of  them,  receives  a  s])ecial 
degree.  By  this  means  a  young  mau  is  relieved  from  the  overpowering  and  c(Uifushig 
study  oftho.se  branches  for  which  ho  has  no  taste,  and  pursues  with  cheerfulness  the 
special  cour.'^e  which  ho  has  selected,  and  for  which  he  is  suited  by  inclination  and  in- 
telligence. The  students  in  the  fu'st  two  classes  an?  called  First  and  jSccond  Clansmen. 
Those  in  tlie  schools  are  called  Junior  and  Soiior  Schoolmen. 

Tlie  .schools  at  present  pi'ovidcd  for  an;:  1.  General  literature;  2.  Civil  enginoeriug ; 
3.  Mechanical  engineering;  4.  Mining  and  metallurgy ;  5.  Analytical  chemistry. 

In  tlie  studies  of  th(^  school  of  mining  aiul  metallurgy  are  included  niiueralogy  and 
geology;  metalluigy,  with  the  modes  of  extracting  all  metals  from  ores;  the  nuilhods 
of  mining  for  various  ores,  with  siJecial  instructious  as  to  iron,  coal,  zinc,  lead,  copper, 
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gold,  aud  silver.  The  aim  will  be  to  fit  tbe  student  for  immediate  service  iu  the  rapidly 
developiug  mines  of  these  metals  in  many  parts  of  our  country.  The  students  in  this 
school  will  be  taken  to  the  mines  for  ocular  instruction.  The  graduate  in  this  school 
will  receive  the  degree  of  E.  M.,  (engineer  of  mines.) 

The  course,  after  the  first  two  years,  is  as  follows:  For  Junior  Schoolmen.  Mathemat- 
ics.— Differential  aud  integral  calculus;  Mechanics. — Mathematical  theory  of  motion, 
science  of  motion  in  general,  statics,  dynamics  and  equilibrium  of  bodies,  inertia,  statics 
of  lluids ;  Moral  Philosophy. — Whewell ;  Physics. — Optics  and  acoustics ;  Chemistry. — 
Work  iu  laboratory,  qualitative  and  quantitative  analysis;  ^lining. — Modes  of  occur- 
rence of  the  useful  minerals,  rules  for  research  of  mineral  deposits,  and  examiuatiou  of 
mining  properties,  boring  artesian  aud  oil  wells,  miners'  tools,  blastiujij,  drilling,  and 
coal-cutting  machines,  tunneling  and  sinkiujj;  shafts,  timbering  and  ^\'1111ing  of  tunnels 
and  shafts,  tubing  of  shafts,  construction  of  dams,  &c.,  methods  of  exploitation,  open- 
air  mining,  hydraulic  mining,  ore-mining  in  veins,  beds,  and  irregular  deposits,  coal- 
mining, salt-mining,  examples  from,  diflerent  mining  districts,  underground  transpor- 
tation, hoisting,  (engines,  ropes,  cages,  cars,  safety-catches,  man-engines,  &c.,)  visits 
to  neighboring  coal,  iron,  and  zinc  mines;  Geodesy. — Use  and  adjustment  of  field-in- 
struments, leveling,  triaugulation,  topogra})hical  surveying,  leveling  with  the  barome- 
ter, mine  surveying;  General  metallurgy. — Classification  of  metallurgical  processes, 
furnaces,  classification  aud  modes  of  construction,  natural  and  artificial  refractory 
building-materials,  manufacture  of  fii'c-bricks,  crucibles,  retorts,  &c.,  nature  of  combus- 
tion, and  conditions  favorable  to  it,  draught,  natural  and  artificial,  chimneys,  fans,  blow- 
ing-engines, &c.,  smoke-consuming  processes,  gas  furnaces,  Siemens'  regenerating-fur- 
nace,  calorific  power  of  fuels,  methods  of  computing  quantity  and  intensity  of  heat,  coal, 
lignite,  peat,  wood,  manufacture  of  charcoal,  coke,  and  patent  fuel,  drying  peat  and 
wood;  Metallurgy  of  iron. — Physical  and  pyrochemieal  qualities  of  iron,  description  of 
iron-ores;  preparation  of  ores  for  blast-furnaces,  methods  of  working,  intluence  of  tem- 
perature and  pressure  of  blast,  form  of  furnace,  «&-c.,  chemical  reactions  iu  the  blast-fur- 
nace, gases,  slags,  &c.,  hot-blast  stoves,  hoists,  charging-apparatus,  &c.,  casting  in  iron, 
preparation  of  molds,  remelting  in  cupola  and  reverberatory  furnaces,  manufacture  of 
wrought  iron  from  pig-iron,  forges,  puddling  and  reheating  furnaces,  hammers,  rolling- 
mills,  &c.,  manufacture  of  wrouglit  iron  directlj'  Irom  the  ore,  bloomeries,  «S:c.,  manufac- 
ture of  steel  directly  from  the  ore,  manufacture  of  steel  from  cast  iron  in  forges  and 
puddling-furnaces,  cementation,  casting  steel,  Bessemer's  process,  &c. ;  Mineralogy. — 
Crystallography,  exercises  in  drawing  crystals  and  determining  crystalline  forms  in 
models  and  minerals,  descriptive  mineralogy,  exercises  in  determining  minerals,  practical 
instruction  in  the  nse  of  the  blow-pipe,  access  to  the  mineralogical  cabinet ;  French  and 
German. — Tliroughout  the  year;  Drawing.— Problems  in  descriptive  geometry,  crys- 
tals, plans  and  sections  of  mines  aud  mining-nmcliinery,  furnaces,  apparatus,  and 
machinery  of  smelting-works,  plans  of  trigonometrical  surveys,  contour  maps,  geologi- 
cal charts.  The  students  in  this  department  will  bo  required  to  execute  plans  or  pro- 
jects for  the  establishment  and  working  of  mines  aud  smelting-works,  under  given  con- 
ditions, with  drawings  and  written  memoirs. 

For  senior  schoolmen.  Applied  filechanics. — Elasticity  and  strength  of  materials,  in- 
cluding forms  of  uniform  strength,  stability  of  structures,  theory  of  the  arch,  elemen- 
tary machines,  practical  hydraulics,  theory  of  trussetl  irames,  general  theory  of 
machines;  Cluistian  Evidences. — Lectures;  French  and  German. — Tliroughout  the 
year;  Drawing. — Plans,  sections,  and  elevations  of  mines,  furnaces,  machinery,  &c.,  as 
in  the  junior  year;  Astronomy. — Loomis's  Manual,  observatorj^ ;  Mining. — Pumps  and 
puujping-machinery,  nature  of  gases  found  iu  mines,  natural  and  artificial  ventilation, 
furnaces,  mechanical  ventilators,  distribution  of  air  in  mines,  measurement  of  venti- 
lation aud  work  done  by  ventilators,  lights,  safety-lam))s,  precautionary  measures, 
means  of  preventing  and  extinguishing  fires,  mechanical  preparation  of  ores,  stamps, 
mills,  screens,  jigging-machini'.s,  percussion-taljles,  &c.,  washing  and  dressing  of  coal, 
coal-breakers,  &c. ;  Metallurgy. — Mcjtallurgy  of  zinc,  pyrochemieal  proiierties  of  zinc, 
ores  of  zinc,  English,  IJelgian,  and  Silesian  ])rocesses  of  (ixtraetion,  manufaclure  of  ^ 
oxide,  properties  and  ores  of  tin,  ])reparation  of  ores,  German  and  Cornish  methods  of 
extraction,  properties  aud  ores  of  cojiper,  reduction  of  oxidized  ores,  Swedish,  English, 
and  mixed  methods  of  treatment  of  sulphurous  ores,  methods  of  extraction  from  i)oor 
ores  hy  the  wet  way,  iti'ojjerties  and  ores  of  lead,  American,  Carinthian,  lOnglish,  and 
l)(,'lgian  processes  of  extracting  lead  "  by  reaction,"  ])rocessesof  rediu'tiou  of  roasted  ores 
in  th(!  blast-furnaces,  process(,'s  hy  i)recii)itation,  mixed  i>r()ci-sses,  extraction  t>f  silver 
i'roin  lead,  Pattinson's  and  I'a'rkes's  process,  German  and  English  enpellat  ion,  properties 
and  ores  of  silver,  American  and  European  amalganiaticni,  amalgamating-])ans,  smelt- 
ing with  lead,  methods  of  extraction  by  wet  way,  ])roperties  and  ores  of  gold,  washing, 
amalgamation,  smelting  with  lead,  extraction  by  the  wet  way,  separation  from  silver, 
metallurgy  of  platinum,  aluminum,  mercury,  arsenic,  antimony,  bisnuith,  nickel,  and 
cobalt;  Chemistry. — Quantitative  analysis,  volumetric  analysis  of  ores,  dry  assaying; 
Geology. — (Dana's  Manual,)  physical  geograi)hy,  lithology  with  ])ractical  exercises, 
stratigra[)hical  and  dynamic  geology;  Plans  lor  the  establishment  of  mining  and  smelt- 
ing \v(i)i<s,  iis  in  thr  jnnioi-  year. 

H.  Ex.  211^ 31 
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Fees  and  expenses. — Through  the  generosity  of  the  founder,  and  by  a  resolution  of 
the  trustees,  passed  iu  July,  1871,  tuition  was  declared  to  be  free  in  ail  branches  and 
classes.     The  following  are  the  expenses  approximately  stated : 

Board,  (40  weeks,  at  about  $5) $200 

Books 20 

Washing 25 

Total 245 


Books,  materials,  paper,  pencils,  chemical  materials  used  in  the  analytical  laboratory, 
and  instruments,  are  furnished  by  the  student. 

SCHOOL  OF  MINING  AND  PRACTICAL  GEOLOGY  OF  HARVARD  UNIVERSITY, 

CAMBRIDGE,  MASSACHUSETTS. 

Officers  of  instruction. — Charles  Vv'".  Eliot,  LL.D.,  president;  Josiah  D.  Whitney,  LL.D., 
dean,  and  professor  of  geology  ;  A«a  Gray,  LL.D.,  professor  of  natural  history;  Henry 
L.  Eiistis,  A.  M.,  professor  of  engineering;  Wolcott  Gibbs,  M.  D.,  professor  of  physics; 
Josepli  Wiulock,  A.  M.,  professor  of  astronomy ;  Josiah  P.  Coolie,  A.  M.,  professor  of 
chemistry;  Charles  F.  Hoifmann,  professor  of  topographical  engineering;  Raphael 
Pnmpelly,  professor  of  mining;  William  H.  Pettee,  A.  M,,  assistant  professor  of  mining; 
Natlianiel  S.  Shaler,  S.  B.,  professor  of  palajontology. 

There  are  five  students  at  present. 

This  school  has  for  its  object  the  instruction  of  students  in  practical  geology,  the  art 
of  mining,  and  kindred  branches.  The  full  course  occupies  four  years,  and  on  those 
who  pass  through  it,  and  sustain  the  necessary  examinations,  the  degree  of  mining 
engineer  will  be  conferred. 

The  full  course,  prescribed  for  candidates  for  the  degree  of  mining  engineer,  occnpies 
four  5'ears,  the  first  three  of  which  are  identical,  as  regards  the  subjects  of  iustrnction 
and  the  order  thereof,  with  the  first  three  years  of  the  engineering  course  in  the  Law- 
rence Scientific  School.  The  subjects  of  instruction  during  the  fourth  year  of  the  course 
are  as  follows :  economical  geology  and  the  phenomena  of  veins  ;  mining-machinery  and 
the  exploitation' of  mines ;  general  and  practical  metallurgy;  assaying;  working  up, 
jjlotting,  and  writing  out  notes  of  summer  excursions. 

From  time  to  time  opportunities  will  be  oftered  to  the  students,  by  excursions  with 
the  professors,  of  becoming  practically  acquainted  with  astronomical  and  geodetic 
work,  as  also  with  the  method  of  making  geological  surveys,  and  with  mining  and 
metallurgical  operations. 

The  terms  of  admission  on  examination  are  the  same  as  those  of  the  engineering 
course  in  the  Lawrence  Scientific  School. 

Graduates  of  colleges  will  be  admitted  without  previous  examination,  and  those  who 
have  taken  the  mathematical  and  scientific  studies  of  the  elective  courses  in  Harvard 
College,  or  their  equivalents  in  other  institutions,  should  be  able  to  enter  at  the  com- 
mencement of  the  second  year. 

Persons  properly  qualified,  and  able  to  pass  the  necessary  examination,  will  be  ad- 
mitted to  any  part  of  the  course,  at  the  beginning  of  any  half  year,  but  no  later  than 
the  beginning  of  the  second  half  of  the  third  year. 

Any  person,  however?'  who  is  not  desirous  of  being  considered  as  a  candidato  for  a 
degree,  nuiy  attend  any  special  Ift-anch  taught  in  the  school,  or  any  course  of  lectures, 
at  ills  own  pleasure,  ou  paying  such  proportion  of  the  fees  for  instruction  as  may  be 
fixed  by  the  professor  to  whose  department  he  desires  to  be  attached. 

The  tuition-fee  for  the  academic  year  is  $1.50;  for  half  or  any  smaller  fraction  of  a 
year,  !i|>75 ;  for  any  fraction  of  a  year  greater  than  one-half,  the  fee  of  the  whole  year  is 
charged.  The  other  expenses  of  a  student  for  an  academic  year  may  be  estimated  as 
follows:  Room,  from  $;W  to  $ilOO  ;  board  for  thirty-eight  weeks,  from  $152  to  $304  ; 
books,  from  $20  to  |<J5;  fuel  and  lights,  from  $15  to  $35  ;  washing,  from  $19  to  $38; 
total,  from  $23G  to  $502. 

RENSSELAER  POLYTECHNIC  INSTITUTE,  TROY,*  NEW  YORK. 

Officers  of  instruction. — Hon.  James  Forsyth,  president ;  Charles  Drowne,  C.  E.,  A.M., 
director,  and  professor  of  theoretical  and  piactical  mechanics;  James  Hall,  LL.D., 

*  I  have  included  this  institution  in  the  present  chapter,  partly  on  account  of  its  age 
and  past  reputation  as  a  school  for  civil  engincos,  and  partly  because  I  ilnd  iu  its  last 
catalogue  the  names  of  seven  students  "in  mining  engineering,"  and  the  statement  that 
metallurgy  and  an  increased  am(Uint  of  geology  are  to  bo,  hereafter,  parts  of  the  regu- 
lar civil-engineeiing  course.  But  tlie  i>resent  list  of  instructors  shows  no  adefpiate  prep- 
aration for  the  fulfillment  of  such  a  pledge,  ^lining  ami  metallurgy  cannot  be  prop- 
erly taught  by  throwing  the  worlv  upon  professoi's  iu  other  depaitnients,  alrea<ly  over- 
burdened with  their  own  specialti(!S  ;  and  the  Rensselaer  Inslitute,  by  discontinuing 
its  only  professorship  in  mining  and  metallurgy,  has  practically  (I  trust  only  tempo- 
rarily) retired  from  the  ranks  of  the  schools  of  those  professions.  The  fact  is  to  bo 
much  regretted. 
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New  York  State  pal?eoutolo,2;ist,  professor  of  theoretical,  practical,  and  iiiiulug-  geology; 
Dascoin  Greeue,  C  E.,  professor  of  mathematics  aud  astrouomy ;  S.  Edward  "Warren, 
C.  E.,  Professor  of  descriptive  geometry  aud  stereotomy ;  Henry  B.  Nasou,  A.  M.,  Ph. 
D.,  professor  of  chemistry  and  natural  science;  Charles  McMillan,  C.  E.,  professor  of 
Geodesy,  road  engineering,  and  topographical  drawiug  ;  R.  Ilalstcd  Ward,  A.  M.,  M.  D., 
professor  of  botany ;  J.  H.  C.  Lajoie  De  Marceleau,  A.  B.,  professor  of  French  ;  Alex- 
ander G.  Johnson,  instructor  in  the  English  language  aud  literature  ;  Arthur  W.  Bower, 
C.  E.,  instrnctor  in  mathematics  and  mechanics;  Edward  Nichols,  B.  S.,  assistant  iu 
analytical  chemistry. 

THE  UNIVERSITY  OF  PENNSYLVANL^,  PHILADELPHIA,  PENNSYLVANIA. 

In  the  scientific  department  of  this  institution  it  is  intended  to  proAude  complete 
theoretical  and  practical  training  iu  mining  and  metallnrgy.  As  the  courses  are  not 
yet  organized,  the  professors  not  appointed,  and  the  handsome  building  not  completed, 
little  can  b«  said  of  the  details  cf  this  plan.  The  following  is  adescrii>tion  of  the  plans 
of  the  new  building  of  the  collegiate  and  scieutitis,  departments,  by  T.  W.  Richards, 
architect :  , 

•  The  building  has  a  front  on  Locust  street  (between  Thirty-fourth  and  Thirty-sixth 
streets)  of  234  feet,  by  102  feet  4  inches  in  depth,  exclnsive  of  towers,  bay  windows, 
buttresses,  &c.,  with  an  additionrJ  projection  of  the  center  21  feet  10  inches  beyond  the 
wings. 

The  cellar  is  arranged  for  the  storage  of  coal,  aud  an  ajiartment  in  connection,  out- 
side of  the  building,  is  provided  for  the  boilers  of  the  steam-heating  apparatus. 

The  basement  on  the  sides  and  rear  is  entirely  above  ground,  15  feet  high.  There  is 
an  entrance  in  the  rear  for  students  to  the  assembly-room,  44  feet  by  50  feet,  and  en- 
trances on  the  east  and  west  ends  to  a  wide  corridor,  Avhich  extends  the  whole  length 
of  thebnilding,  in  all  the  stories.  The  eastern  wing  contains:  Laboratory,  30  by  45 
feet,  apparatus  and  store-room,  24  by  29  feet,  metallurgical  laboratory,  30  by  50  feet,  a 
lire-proof  furnace-room,  24  by  34  feet,  balance-room,  14  by  17  feet,  as  well  as  smaller 
rooms  for  silver  aud  gold  assaying.  The  western  wing  contains:  Laboratory,  30  by 
45  feet,  aud  apparatus  and  diagram  room,  24  by  29  feet,  t'ov  the  chemical-lecture  room 
on  lirst  floor,  one  laboratory,  30  by  50  feet,  and  one,  24  by  34  feet,  for  the  physical  de- 
partment. Apartments  for  janitor  and  assistants  are  arranged  on  this  iioo'r,  aud  for 
machinery,  storage,  dumb-waiters,  water-closets,  &c. 

The  first  or  principal  floor  is  16  feet  high.  On  the  eastern  side  of  the  main  entrance  is 
the  faculty-room  of  the  scientitic  department,  13  by  22  feet,  professors'  laboratory,  19 
by  45  feet,  preparing  laboratory,  21  by  24  feet,  qualitative  laboratory,  30  by  45  feet, 
quantitative  laboratory,  30  by  50  feet,  laboratory  for  organic  analysis,  24  by  34  feet,  two 
balance-rooms  and  two  assistants'  rooms.  On  the  western  side  is  the  reception  and 
secretary's  room,  13  by  22  feet,  trustees'  and  faculty  room,  19  by  37  feet,  provost's  reci- 
tation-room, 24  by  33  feet,  and  private  room,  14  by  18  feet,  chemical-lectnre  room,  30 
l)y  45  feet,  physical-lecture  room,  30  by  50  feet,  and  apparatus-room,  24  by  34  feet.  The 
liln-ary  m  center  of  rear,  44  bj-  50  feet,  is  entered  from  a  hall  34  by  40  feet.  This  part 
of  the  building  is  fire-proof. 

The  second  floor  is  15  feet  G  inches  higli.  The  chapel,  50  by  80  feet,  occupies  the  front 
of  center  building,  and  is  28  fe(;t  liigli.  The  eastern  side  contains  lecture-rooms  for 
civil  engineering,  mining  and  metallurgy,  aud  mineralogy,  and  a  largo  museum  for  these 
departments. 

The  western  side  and  center  of  rear  is  divided  into  six  large  recitation-rooms,  with 
adjoining  private  rooms. 

The  third  floor  is  14  feet  Jiigh,  and  contains  three  large  recitation-rooms,  lecture  and 
model  rooms  for  mechanical  engineering,  three  large  rooms  for  the  study  aud  practice 
of  drawing  in  the  departments  of  civil  and  mechanical  engineering,  architecture,  &c. 
A  large  examination-hall  is  in  the  rear  of  the  chapel. 

Tlie  fourth  floor,  over  the  chapel,  has  two  society-rooms  for  students,  each  with  an 
adjoining  library. 

The 'lesign  is  in  the  collegiate  got  hie  style;  the  material  to  be  used  is  Lieperville 
stone,  for  the  basement,  with  base  course  of  Hnmmelstown  brownstone.  The  walls 
above  arc  to  bo  serpentine  marble,  with  cornices,  gahles,  arches,  &c.,  of  Ohio  stone.  The 
entrance-porch  is  to  be  of  Franklin  stone,  with  arch  supported  on  polished  red-granite 
colnnuis,  with  enriched  capitals  of  Ohio  stone.  The  windows  of  chaijel  and  gables  are 
decorated  with  geometrical  tracery. 

The  space  devoted  to  the  sciences  more  immediately  connected  with  mining  and 
metallnrgy  is  one-half  of  the  building.  The  chemical  departments  were  planned  by 
the  late  Prof.  WethercU,  of  Bethlehem. 

MISSOURI  SCHOOL  OF  MINES  AND  METALLURGY   ROLLA,  MISSOURI 

The  legislative  act  "to  locate  and  dispose  of  the  congressional  land-grant  of  July  2, 
18G2,  to  endow,  support,  and  maintain  a  school  of  agriculture  and  the  mechanic  arts, 
uutl  a  school  of  mines  and  metallurgy,  and  to  promote  the  liberal  education  of  the  indua- 
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trial  classes  in  the  several  pursuits  and  professions  of  life,"  provided  that  three-fourths 
of  the  proceeds  from  the  sale  or  lease  of  the  330,000  acres  of  laud  granted  to  Missouri 
shouM  be  for  the  benefit  of  an  agricultural  and  mechanical  college,  and  the  remaining 
one-fourth  for  the  support  of  a  school  of  mines  and  metallurgy.  It  also  provided  that 
the  hitter  should  be  located  in  the  mineral  district  of  Southeast  Missouri,  and  that 
the  county  therehi,  having  mines,  which  might  oiier  the  highest  bid  of  money  and 
land  for  building  and  other  purposes,  should  secure  the  location,  provided  it  should 
ofier  not  less  than  $20,000  in  cash,  and  20  acres  of  land  for  a  building-site,  in  addition 
to  suitable  lots  of  mineral  lauds  "for  practical  and  experimental  mining."  The  same 
act  empowered  the  county  courts  of  such  county  to  issue  bonds  to  raise  the  money  and 
purchase  the  lands,  i>rovidtng  that  said  bonds  should  not  run  longer  than  twenty 
years,  and  should  bear  not  more  than  10  per  cent,  interest  annually,  payable  half, 
yearly. 

Phelj)s  Cotiuty  and  its  county-seat,  Eolla,  having  offered  $7.5,000  in  twenty-year  10 
per  cent,  bonds,  together  with  7,879  acres  of  land,  including  a  building-site  of  130  acres, 
the  locating  committee  of  the  board  of  curators  of  the  State  University  reported  in 
favor  of  locating  the  school  at  that  point.  At  the  regular  meeting  of  the  board  of 
curators,  in  June,  1871,  the  report  of  the  committee  was  adoi)ted,  and  the  school  pf 
mines  and  inetallurgj'  was  then  definitely  located  at  Rolla. 

The  plans  and  specifications  have  been  prei)ared,  and  the  contract  let  for  the  erec- 
tion of  a  building  130  feet  by  65  feet,  three  stories  high,  at  a  cost  of  |i85,000,  exclusive 
of  the  completion  of  the  third  story.  The  first  floor  contains  three  working  laboratories, 
besides  balance  and  ai)j)aratus  rooms,  and  private  laboratories  for  professors  and  assist- 
ants. The  second  floor  is  devoted  to  the  large  lecture-room,  library,  and  recitation- 
rooms,  while  the  third  floor,  when  completed,  is  designed  to  contain  additional  class- 
rooms, the  collections  and  cabinets,  and  a  large  well-lighted  room  for  drawing  pur- 
poses. In  the  mean  time  the  school  occupies  ample  and  comfortable  quarters  in  a  new 
public-school  building,  recently  completed,  at  a  cost  of  $30,000.  In  this  have  been 
fitted  up  a  laboratory,  (24  by  55  feet,)  lecture-room,  cabinet  and  apparatus  and  recita- 
tion rooms. 

The  school  was  formally  opened  on  November  23, 1871,  the  first  session  having  begun 
on  the  6th  of  the  same  month.  The  regular  course  is  designed  to  extend  through  three 
years,  though  a  preparatory  year's  course  is  provided  for  students  not  sufficiently 
advanced  for  admission  to  the  school  proi>er.  The  collegiate  year  begins  in  September, 
and  ends  in  June  following,  and  is  divided  into  two  sessions,  with  no  intermediate 
vacation.  The  first  semester  of  each  collegiate  year  ends  early  in  February.  Technical 
excursions  and  field-practice  are  designed  to  fill  up  most  of  the  vacation.  The  la- 
boratory is  accessible  to  students  of  the  regular  or  special  departments  at  all  working 
hours  of  the  day,  not  otherwise  employed,  and  at  least  fifteen  recitations,  or  their 
equivalents,  exclusive  of  laboratory  and  drawing-room  work  and  military  drill  are 
exacted  for  each  week  from  each  student.     French  and  German  are  optional  studies. 

In  the  preparatory  year  are  taught  arithmetic,  metrical  system  of  weights  and 
measures,  algebra  to  quadratic  equations,  rhetoric,  and  English  com])(isition,  j)hysical 
geography,  (two  lectures  weekly,)  and  the  elements  of  jihysics  and  chemistry,  (by 
recitation  from  text-books  and  illustrative  experiments.) 

The  first  year  proper  :  Algebra,  from  quadratic  equations;  geometry  and  trigonome- 
try, mineralogy,  (descriptive,)  laboratory  work,  blow-i^iiie  analysis,  and  determinative 
mineralogy ;  drawing. 

Second  and  third  years  :  Pure  and  applied  mathematics,  organic  chemistry  and  parts 
of  chemical  technology,  geology  and  mining,  metallurgy  and  assaying,  physics, 
drawing,  (free-hand  and  mechauical;)  laboratory  w^ork,  qualitative  and  quantitative 
analysis. 

In  accordance  with  the  provisions  of  the  congressional  act,  a  military  bias  is  given 
to  tlie  organization  of  the  school.     Special  students  are  admitted. 

Tuition  :  Forty  dollars  per  year  ;  chemical  apparatus  furnished  at  cost  prices  by  the 
school,  iuul  the  value  of  so  much  of  it  as  may  be  returned  is  refunded. 

Total  number  of  students,  31. 

In  ])ie]taratory  classes  20 — average  age,  18.2  years  ;  in  first  year,  regular,  8 — average 
age,  20  years ;  in  analytical  chemistry  and  assaying,  3. 

The  faculty  is  not  yet  organized,  but  will  be,  partially,  during  the  conaing  summer. 
Instruction  to  the  first-year  students  is  at  present  given  by  tlie  director  of  the  school, 
Professor  C.  P.  Williams,  assisted  by  Mr.  N.  W.  Allen,  instructor  in  mathematics,  and 
Mr.  William  Cooch,  as  laboratory  assistant. 

POLYTECHNIC    DEPARTMENT  OF  THE  WASHINGTON    UNIVERSITY,  SAINT 

LOUIS,  MISSOURI. 

Officers  of  iiistriicfioti. — W.  G.  Eliot,  D.  D.,  chancellor;    Abram  Litton,  M.  D.,  Eliot 

Erofessor  of  chemistry; ,  Waymau  Crow  professor  of  physics;  George 
1.  StoiK^,  A.  M.,  professor  of  rlujtoric  ;    Calvin  M.  Woodward,  A.  M.,  Thayer  professor 
of  iJialheinuiicsaud  applied  m(;chanics,  and  dean  of  the  department;  IMarshall  S.  Snow, 
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A.  M.,  professor  of  belles-lcttrps  ;  Leopold  Noa,  professor  of  ancient  and  modern  lan- 
guages ;  Henry  Pome  roy,  A.  M.,  professor  of  astronomy  and  matliematics ;  William 
Eimbeck,  U.  S.'C.  S.,  professor  of  practical  astronomy ;  William  13.  Potter,  A.  M.,  E.  M., 
Allen  professor  of  mining  and  metallurgy  ;  F.  William  Kaeder,  S.  B.,  professor  of 
architecture;  Dcnbam  Arnold,  A.  M.,  assistant  professor  of  physics  ;  Charles  A.  Smith, 
C.  E.,  assistant  professor  of  civil  and  mechanical  engineering;  Frederick  M.  Cruuden, 
A.  B.,  instructor  in  mathematics  and  elocution  ;  J.  AV.  Pattison,  teacher  of  drawing. 

Siimmari/  of  ^indents.— Seniors,  3;  juniors,-6;  sophomores,  10;  freshmen,  13;  students 
not  candidates  for  degree,  4  ;  total,  36. 

Courses  of  sillily. — These  are  five  in  number,  viz  :  I.  Civil  engineering  ;  II.  Mechan- 
ical engineering;  III.  Chemistry;  IV.  Mining  and  metallurgy;  V.  Building  aud 
architecture. 

The  studies  are  the  same  for  all  the  courses  during  the  freshman  and  sophomore 
years,  but  during  the  junior  and  senior  years  they  diverge  more  or  less,  though  certaiu 
branches  still  remain  common.  Students  not  proposing  to  become  professionals  are 
not  required  to  adhere  strictly  to  either  course,  but,  with  the  approval  of  the  faculty, 
may  select  such  studies  as  will  constitute  a  general  course,  the  completion  of  VNiiicli 
will  entitle  the  student  to  the  degree  of  bachelor  of  science.  Special  students  will  bo 
received  in  any  of  the  courses,  if  it  is  made  clear  that  such  arrangements  are  the  best 
for  the  students,  and  not  prejudicial  to  the  interests  of  the  department. 

The  course  in  ■mining  and  mefallurgy. — This  was  established  during  the  past  year  by 
the  appointment  of  Professor  Potter.  It  is  evident  that  Saint  Louis  possesses  great 
advantages  for  instruction  in  these  branches,  being  a  large  and  growing  commercial 
and  manufacturing  center,  within  easy  access  of  nearly  all  varieties  of  mining  and 
metallurgical  operations. 

The  studies  during  the  first  two  years  are  somewhat  general  in  character,  prepara- 
tory to  the  special  work  of  the  course  on  mining  and  metallurgy,  t6  which  the  ren)ain- 
ing  two  years  are  devoted.  The  full  details  are  omitted  here,  as  they  closely  reseudjle 
the  schedules  of  other  institutions  already  quoted.  The  plan  of  instruction  ir.cludes 
lectures  and  recitations  on  the  various  subjects  pertaining  to  the  course  ;  practical 
work  in  the  physical,  chemical,  and  metallurgical  laboratories;  field- Avork  in  geology, 
«S:c. ;  projects,  estimates,  and  plans  for  the  establishment  of  mines  and  metallurgical 
works;  examination  of  and  reports  ou  mines  and  manufacturing  establishments. 

Collections  have  already  been  made  and  are  constantly  being  added  to,  embracing 
models  of  crystals  and  specimens  illustrating  the  various  minerals  and  rocks  and  their 
association;  ores,  coals,  petroleum,  fire-clays,  building-materials,  &c.,  from  many 
parts  of  this  country  and  Europe;  chai'acteristic  fossils  of  the  different  geological 
ages;  metallurgical  products  illustrating  the  various  operations  in  the  treatment  of 
ores  by  the  wet  and  dry  methods.  Models  of  furnaces  and  mine  constructions  will  in 
time  be  added,  together  with  sets  of  mining-tools  and  instruments.  These  collections 
are  used  to  illustrate  lectures,  &c.,  and  are  at  all  times  accessible  to  the  students,  so 
that  they  may  become  thoroiighly  familiar  with  the  character  and  modes  of  occurrence 
of  the  minerals,  rocks,  and  ores  they  are  likely  to  meet  with  in  the  field,  and  the  va- 
rious products  in  metallurgical  operations. 

Assay-laboratories  will,  before  the  opening  of  the  next  term,  be  completely  furnished 
with  crucible,  scorification,  and  cupelling  furnaces,  and  everything  necessary  for  prac- 
tical work  in  the  assay  of  ores  of  lead,  silver,  gold,  iron,  tin,  &c.,  and  with  voluuietric 
apparatus  for  the  assay  of  silver  coin  and  bullion  by  the  wet  methods.  The  general 
I)rinciplcs  as  well  as  the  special  methods  of  assaying  are  explained  in  the  lecture- 
rooms,  and  at  the  same  time  ores  of  the  various  metals  exhibited  and  described.  From 
a  large  stock  of  these  ores  from  various  parts  of  the  country  the  students  are  required 
to  make  a  large  nundier  of  assays  themselves,  under  the  imiucdiate  supervision  of  the 
instructor.  In  the  chemical  laboratories  a  practical  course  is  pursued  in  connection 
with  lectures  on  ()ualitatiA'e  and  quantitative  analysis,  the  students  being  recpiired  to 
make  tests  and  full  analyses  of  coals,  limestones,  ores  of  iron,  coppc^r,  lead,  zinc,  nickel, 
pig-iron,  clays,  technical  products,  «S:c.,  that  they  may  acquire  a  practical  experience 
in  the  chemical  examination  of  the  materials  and  products  liable  to  be  met  with  in 
practice. 

Every  opportunity  is  afforded  the  students  thrctngh  the  term  for  visiting  and  exam- 
ining the  various  mines,  siuelting  and  numufacturiiig  cstablisiiments  in  the  vicinity. 
During  the  summer  vacations  they  are  re(|uired  to  visit  sonu!  mining  or  nietaliurgical 
distiict,  and,  at  the  o))eiiing  of  tlu;  following  term,  to  hand  in  a  journal  of  travels,  with 
a  re))ort  of  the  operations  conducted  there,  illustrated  with  drawings.  Before  receiv- 
ing the  degree  of  engineer  of  mines,  they  will  be  re(iuired  to  execute  plans  or  projects 
for  the  establishment  and  working  of  mines  or  smelting- works  under  given  conditions, 
with  drawings,  estiniat(;s,  and  written  memoirs.  An  endeavor  is  thus  made  to  com- 
bine thorough  ]iractical  witii  theoretical  instruction  in  this  course,  and  to  fit  the  stu- 
dent for  tlie  successful  practice  of  his  profession  hereafter,  and  for  a  field  of  usefulness 
in  the  countrj^  at  large. 

The  chemical  building  above  mentioned  contains  three  work-rooms,  besides  a  lecture- 
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room,  the  professors'  room,  and  two  rooms  for  storage  anfl  apparatus.  Besides,  two 
large  rooms  iu  the  basement  of  the  new  wing  will  soon  be  fitted  up  for  assaying  and 
industrial  chemistry.  Until  the  present  accommodations  are  crowded,  the  large  room, 
43  by  41  feet,  on  the  first  floor  of  the  large  building,  will  be  appropriated  to  the  State 
geological  cabinet.  Students  who  propose  to  become  professional  chemists  will  spend 
almost  their  entire  time  during  their  third  and  fourth  years  in  the  laboratories.  This 
institution  is  the  headquarters  of  the  Missoviri  State  geological  survey. 
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CHAPTER      XX. 
THE  BUELEIGH  DEILL. 

Since  the  preceding  pages  contain  (see  chapter  on  California)  a  toler- 
ably full  account  of  the  late  operations  of  the  diamond  drill,  it  is  but 
fair  that  some  attention  should  be  given  in  this  report  to  its  i^rincipal 
competitor,  the  Burleigh,  now  the  most  prominent  representative*  of 
the  percussion  machine-drills.  In  point  of  fact  the  Burleigh  drill  has 
never  been  successfully  i^ushed  in  the  West.  One  of  them  is  about  to  be 
introduced  at  the  Yellow  Jacket  mine,  and  another  has  been,  it  is  said, 
contracted  for  by  the  Sutro  Tunnel  Company.  But  their  actual  use  is 
confined  at  present  to  quarrying  and  tunneling  operations  in  the  East, 
and  in  mining,  so  far  as  I  know,  to  the  Lake  Superior  region. 

I  give,  as  the  best  statement  of  the  performances  of  the  machine,  the 
following  extracts  from  a  letter  addressed  to  me  at  my  request  by  Mr. 
H.  A.  Willis,  of  Fitchburgh,  Massachusetts,  the  treasurer  of  the  Burleigh 
Eock-Drill  Company: 

Wo  have  not  much  to  add  to  what  has  heretofore  been  published  in  re^^ard  to  our 
naachiuery,  except  to  state  that  time  has  fully  proved  the  value  of  the  machiuery,  and 
its  economy  over  hand-work  wherever  any  considerable  amount  of  rock  is  to  be  re- 
moved. 

The  drills  have  been  introduced  into  nearly  every  State  of  the  Union,  and  are  at  work 
in  Canada  and  South  America.  Thej^  are  also  largely  used  in  England,  being  manu- 
factured at  Manchester.  They  are  just  about  being  started  in  a  tunnel  in  Italy,  and 
we  are  about  shiijping  three  of  our  largest  compressors  there  to  run  them,  as  they  have 
not  yet  made  many  compressors  at  Manchester,  and  are  in  immediate  want  of  them. 
The  Lake  Superior  copper  mines  are  using  them  largely,  the  Copper  Falls,  Allouez, 
and  Central  Companies  being  already  equipped,  and  the  Calumet  and  Hecla  Company 
awaiting  at  present  our  completion  of  their  order  for  eighteen  drills.  These  companies 
expect  to  do  all  their  drilling  by  machinery. 

We  inclose  a  reprint  of  letter  to  London  Mining  Journal  from  Lake  Superior,  giving 
comparisions  of  hand  and  machine  labor;  also,  a  copy  of  Mr.  Steele's  article  on  Nes- 
quehoning  tunnel;  also,  letters  of  Messrs.  Shanly  &  Co.,  showing  the  value  of  the 
machinery  at  Hoosac  tunnel.  With  these  data  you  will  be  able  to  say  something 
about  the  machinery.  You  can  use  either  or  all  of  the  cuts  now  in  your  possession  to 
illustrate  with,  if  desired.  I  would  suggest  that  the  cut  you  had  engraved  for  us  is  the 
best  representation  of  the  drill  as  at  present  constructed,  it  having  been  entirely  built 
over  since  your  former  report  was  made,  and  so  strengthened  that  no  important  jiart 
of  the  machine  ever  breaks.  Of  course,  the  ratchets  and  springs  wear  out. 
Yours  truly, 

H.  A.  WILLIS,  Treasurer. 

HoosAC-TuNNEL  Contract, 

North  Adams,  MassaclmsetU,  Fehntary  23,  1872. 

Dear  Sir  :  I  do  not  find  a  copy  of  the  letter  of  2d  Apf  11,  1870,  as  published  on  page 
19  of  the  Burleigh  liock-Drill  Company's  pamphlets,  and  which  was  written  for  our 
tirm  by  my  brother.  I  can,  however,  testily  to  the  correctness  of  the  facts  stated  in 
that  letter.  The  compressors  we  have  been. using  ("  No.  2")  have  been  doing  their 
work  very  well,  "driving  from  two  to  three  tuiuui-si-e  machines"  each.  As  respects 
the  difference  in  rapidity  and  cost  between  drilling  in  rock  with  these  machines  and 
by  hand,  we  could  not  say  Avithout  going  into  ligures  what  it  may  actually  be  ;  but  this 
we  can  say,  that  without  the  "  Burleigh  drills"  we  would  not  undertake  such  a  work 
-as  the  Hoosac  tunnel  on  almost  any  terms. 

W.  SHANLY, 

For  F.  iShanly  ^-  Co. 
Hon.  Geo.  E.  Towne, 

President  Burleigh  Eock-DriU  Company,  Fitchbiirt/h, 

*The  Gardner  drill,  a  machine  resembling  the  IJnrleigh.  is  in  satisfactory  use  at 
various  ])l;u('s  in  rlie  East.  I  cannot  enter  into  tlii;  n)erits  of  llie  controversy  between 
the  pn)prietois  of  these  two  macliines  as  to  the  patent-!  iglit. 
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HoosAC-TuNXEL  Contract, 
Xorth  Adams,  Maiisachusetts,  Fchnianj  20,  1872. 

Gentlemen  :  In  reply  to  yonr  letter  of  the  20tli  instant,  asking  some  i^articulars  of 
our  experience  in  the  use  of  the  Burleigh  rock-drill,  the  machines  we  have  been 
asin<T  are  those  known  as  the  "  tunnel-drill,"  having,  in  the  terms  of  your  inquiry^ 
"their  operating-end  made  as  axial  continuation  of  the  piston-rods."  We  have  some 
sixty  of  these  machines  in  service,  and  they  have  given  great  satisfaction,  working 
under  an  atmospheric  pressure  of  from  55  to  60  pounds  on  the  square  iuch,  and  making 
upward  of  200  strokes  per  minute.  We  estimate  the  saving  in  expense,  as  compared 
with  hand-drilliug,  at  about  3:1^  per  cent.,  and  in  point  of  time  there  is  a  gain  of  fully 
50  per  cent.;  iu  other  words,  eft'ecting  a  saving  of  at  least  five  years  iu  the  finishing  of 
the  Hoosac  tunnel. 

Yours,  respectfullj^, 

F.  SHANLY  &  CO. 
Messrs.  Crosby  &  Gould,  cfc,  4'c., 

Boston,  Massacliusctts. 

[From  the  London  Morning  Joiirn.al,  !N'ovember,  187L] 

Sir  :  Regarding  the  introduction  of  drilling-machinery  into  mines  as  a  very  import- 
ant subject,  and  as  I  happen  to  be  familiar  with  the  results  obtained  from  the  work- 
ing of  the  Burleigh  drill,  on  Lake  Superior — where,  by  the  way,  it  is  by  no  means  com- 
mon— perhaps  you  will  allow  me  space  for  the  accompanying  remarks. 

Doering's  machine  was  tried  in  Tiucroft  and  in  Dolcoath  mines,  Cornwall,  and 
thrown  out,  I  believe,  because  it  would  not  pay.  I  was  never  fortunate  enough  to- 
learn  the  results  obtained  from  working  it ;  but  it  seems  to  me  that  somebody  ought 
to  have  been  sufticiently  interested  in  this  machine  to  find  out  what  work  it  did,  as 
well  as  what  work  it  could  do,  and  make  it  public.  I  saw  a  statement  made  that  the 
machine  drifted  a  given  number  of  feet  more  in  a  month  than  six  good  miners  could 
do ;  but,  as  its  use  has  been  discontinued,  I  infer  that  it  cost  more  to  break  the  ground 
than  by  hand-labor.  I  was  underground  in  this  country  with  Mr.  Nobel,  when  he  was 
making  efforts  to  introduce  nitro-glycerine  ;  he,  of  course,  was  praising  the  compound, 
and  remarking  on  the  success  attending  his  endeavors  to  get  it  into  use  ;  "  but,"  said 
he,  "I  could  not  succeed  in  Cornwall — they  are  prejudiced  there  against  everything 
new."  I  felt  my  "  Cornish  "  get  up,  at  the  time,  and  was  inclined  to  dis))ute  the  asser- 
tion made,  but,  on  reflectiou,  it  seems  to  me  that  there  is  a  deal  of  truth  in  what  was 
said.  I  believe  the  putting  in  of  the  man-engine  at  Tresaveau  mine  was  due  as  much 
to  the  efforts  of  the  Polytechnic  Society  as  to  those  running  the  mine.  One  of  the 
deei)est  and  best-managed  mines  iu  the  Camborne  district  was  a  long  time  seeing  the 
Tiropriety  of  using  skips,  and  how  many  now  stick  to  the  kibble!  Ten  years  ago  the 
Vvheelbarrow  was  as  common  as  the  tram-wagon.  I  have  yet  to  learn  that  it  is  gone 
out  of  fashion.  It  is  only  of  late  that  any  attention  has  been  given  to  increasing  the 
stamping  duty  in  mines;  and  when  Messrs.  Harvey  &  Co.  set  up  and  tried  the  pneu- 
matic stamps,  m  their  very  laudable  efforts  to  reduce  the  cost  of  stamping,  if  I  remem- 
ber aright  the  tenor  of  the  remarks  made  by  the  "  astute"  manager  of  a  very  rich  tin 
mine  was  to  the  effect  that  "  we  will  let  somebody  else  try  them,  and  in  that  way 
learn  if  they  are  a  success." 

There  is  a  difference  in  starting  a  drilling-machine  in  a  mine,  with' the  authorities- 
interested  iu,  or  indifferent  to,  its  success ;  the  men  commonly  regard  an  innovation 
v.ith  disfavor ;  and  I  would  defy  any  inventor  to  succeed  in  working  a  nuichine  by 
Cornish  miners  if  they  considered  it  was  against  their  interest  that  it  should  succeed, 
unless  he  personally  supervised  it,  or  had  a  competent  jiersou  in  his  interest  to  do  so. . 
Cornishmen  are  good  nnners,  and  good  mine  miinagers — they  ought  to  be — l)ut  they 
are  just  as  apt  as  others  to  conclude  that  what  they  do  not  know  is  not   worth  kuow- 

I  am  not  going  to  draw  the  inference  from  the  foregoing  that  the  Doenng  machme 
did  not  get  a  fair  show,  nor  would  I  for  a  moment  suppose  that  the  authorities  in  the 
mines  where  it  was  tried  had  prejudged  it;  even  if  they  had,  they  would  exert  no 
unduC/  influence  against  it.  Still,  if  they  were  not  in  favor  of  it,  I  would  certainly  ven- 
ture the  opinion  that  the  Doering  machine  did  not  do  its  very  best.  1  am  ready,  how- 
ever, to  dro^)  the  Doering  as  a  failure,  and  will  try  to  tell  you  what  I  know  of  the  Bur- 
leigh drill. 

The  first  machine  of  the  kind  brought  into  the  copper  region  of  Lake  Superior  was 
tried  at  the  I'ewabic  live  years  ago.  The  Red  .lacket  mine  used  one  for  a  short  time 
just  afterward  in  sinking  a  per[)endicular  shatt  from  surface.  The  motive-power  ap- 
plied was  steam  in  both  instances.  I  cannot  conceive  that  a  hot-drilling  machine 
could  be  a  success.  The  next  trial — and  the  first  with  air-eompressors — was  made  at 
the  Aztec  mine,  Ontonagon  County ;  this  was  a  disgraceful  failure. 

The  Central   Mining  Company  next  procured  a  Burleigh,  about   two  years  ago,  to 
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■^.'oik  in  an  incline  shaft  wbicli  they  have  been  sinking  for  several  years.  The  said, 
shaft  is  being  sunk  in  the  country  14  hy  8  feet,  at  an  angle  of  oO-*  irom  horizontal ; 
this  machine  is  still  at  work.  In  last  year's  report  of  the  mine  the  mining  captaia 
stated  that  by  the  use  of  the  drill  they  had  increased  the  rate  of  sinking  50  per  cent. 
This  was  the  first  machine  of  the  kind  I  saw  at  v.'ork ;  and  it  very  forcibly  struck  me 
that  the  machine  could  drill  more  ground  in  an  hour  than  three' of  the  best  miners 
could  in  a  day.  After  that  at  the  Central  mine  had  been  workiug  some  mouths  the 
Copper  Falls  Company  decided  on  trying  one  on  what  they  term  the  Ashbed,  a  lode  of 
amygdaloidal  character,  varying  in  width  from  7  to  10  feet,  aud  dipping  at  an  angle 
of  26'^  from  horizontal.  The  lo(le  is  known  here  as  a  "  stamps  lode;"  the  proportion  of 
copper  contained  therein  is  about  1  per  cent,  of  mineral,  or  j-^ry  per  cent,  of  ingot- 
copper.  The  copper  varies  in  size  from  the  tiuest  particles  to  pieces  of  1  pound  weight; 
rarely  larger.  The  lode  forms  an  integral  part  of  the  formation  ;  the  over  and  under- 
lying belts  of  trap  protrude  irregularly  iuto  it,  consequently  there  is  no  regular  or  de- 
tiued  foot  or  hanging  wall.  Another  feature  is  the  almost  entire  absence  of  "  slips," 
or  "  breast-heads."  The  ground  cannot  be  called  hard,  but  is  "  short "  to  ''  break,"  re- 
quiring more  than  ordinary  care  in  planning  holes.  Four  good  men  can  drive  from  IB 
to  23  feet  per  month  in  an  ordinarj'-sized  level ;  the  same  number  can  stope  from  10  to 
12  fathoms  in  the  same  time.  For  the  past  two^  years,  instead  of  letting  the  stope  to 
the  miner  per  fathom,  he  has  been  paid  so  much  per  foot  to  drill  holes,  under  the  direc- 
tion of  a  competent  person.  A  more  trying  place  for  a  drilling-machine  cannot  be 
found,  the  inclination  of  the  lode  being  a  serious  disadvantage  in  carrying  a  wide 
breast  on  a  level.  After  getting  fairly  underway,  it  was  found  that  three  men  and  one 
boy  in  a  shift,  or  six  men  and  two  boys  with  the  machine,  could  drift  from  40  to  44 
feet  per  mouth,  carrying  a  breast  18  by  8  feet;  this  was  doing  the  work  of  16  men,  but 
at  no  reduction  of  cost.  It  was  then  decided  to  try  what  could  be  effected  by  stoping; 
aud  after  a  carriage  was  constructed  for  the  purpose,  work  was  commenced.  *  The  car- 
riage and  machine  weigh  about  li  tons.  To  move  them  up  over  the  foot-wall  a  pair 
of  common  blocks  and  a  small  crab-winch  are  used.  The  mode  of  working  is  to  set 
the  carriage  in  the  level,  aud  commence  cutting  in  for  a  stope,  which  is  carried  toward 
the  bottom  of  the  level  over  the  stope  worked  out,  lower  the  carriage  down,  and  com- 
mence another.  In  working  this  way  less  drilling  is  performed  with  the  machine,  be- 
cause more  time  is  occupied  in  moving  it;  but  it  pays  best.  Early  this  summer  three 
drills  were  started,  two  No.  1  compi-essors  supplying  motive-power;  these  last  cannot 
be  relied  on  to  do  good  duty  without  hinderauces ;  very  commonly  the  pressure  of  air 
being  insuCBcient  to  work  with.  To  obviate  this,  a  No.  3  compressor  has  been  set  up 
and  was  started  two  weeks  ago.  This  gives  ample  air  to  run  three,  or  even  four  drills, 
going  from  (iO  to  70  revolutions  per  minute.  The  gauge  shows  a  pressure  of  from  4.5  to 
55  pounds  per  inch,  varying,  of  course,  with  the  number  of  drills  running  at  the  time. 
Since  starting  this  an  increase  of  duty  has  been  efifected,  as  well  as  a  material  saving 
in  fuel. 

I  have  been  fortunate  enough  to  obtain  the  results  of  last  month's  running  with  the 
three  drills  now  in  use ;  these  figures  may  be  taken  as  the  result  of  running  three  ma- 
'chiues,  with  two  No.  1  compressors  supplying  air  : 
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No.  1  machine  is  the  improved  tunnel-drill ;  No.  2,  the  small  machine,  as  constructed 
five  years  ago  ;  No.  3  is  same  as  No.  1,  but  was  worked  irregularly,  frequent  stoppages 
being  necessary  to  blast.  The  timing  an  average  day's  work  with  No.  1  machine  be- 
fore and  after  starting  the  new  compressor  gave  the  ibllowing  ligures,  (time  is  given  iu 
minutes.)     Jleu  leave  the  "dry  "  at  7  o'clock  ;  quit  work  at  0  o'clock  : 
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Men  goiug  to  and  returning  from  work 

Moving  carriage 

Shifting,  elevating,  and  fastening  macliine... 

Cutting  collars  for  holes  

Changing  drills,  14  and  11  times  respectively  -. 

Dinner-time 

Blasting 

Compressor  idle 

Drilling-time 

Number  of  holes  drilled 

Number  of  feet  drilled 

Fastest  drilling  rate  per  minute,  in  inches 

Slowest  drilling  rate  per  minute,'  in  inches  ... 
Average  drilling  rate  per  minute,  in  inches.. . 


The  diameter  of  holes  varies  from  2  inches  to  2i  inches,  none  less  than  2  inches.  The 
heaviest  day's  work,  or  rather  the  heaviest  shift's  work,  performed  so  far  has  been  the 
drilling  of  13  holes,  or  64  feet  of  ground.  Some  shifts,  when  the  machine  is  employed 
in  drilling  "  dry  holes"  in  the  back,  only  about  half  that  amount  of  work  is  performed. 
Copper  commonly  offers  a  serious  impediment  to  the  drill ;  but  for  this  it  would  be  easy 
to  drill  60  feet  per  shift  on  an  average.  In  the  day's  work  given  above  one  hole 
required  67  minutes  of  drilling-time  to  sink  it  5.5  feet  deep,  when,  but  for  the  presence 
of  copper,  the  same  work  could  have  been  done  in  22  minutes.  The  rock  broken  in  the 
mine  last  mouth  was  at  the  fourth  level,  by  hand-drilling  exclusively,  at  the  fifth  level 
by  Nos.  1  and  2  machines,  at  the  sixth  level  by  No.  .3  machine  and  hand-labor  combined. 
The  rock  from  each  level  is  carefully  reckoned ;  that  from  fourth  level  amounted  to 
1,035  tons,  from  fifth  level  1,941  tons.  This  is  sufficient  to  show  comparisons  regarding 
cost,  which,  at  fourth  level,  was  as  follows  : 

Drilling  holes,  3,035.7  feet,  at  26  cents - $789  28 

Man  in  charge 65  00 

$854  28 

Supply — Candles,  16  pounds,  at  20  cents 3  20 

Powder,  46  kegs,  at  $4 184  00 

Fuse,  2,850  feet,  at  $10 28  50 

Powder-cans,  three,  at  50  cents 1  50 

217  20 

Cost  of  breaking  1,035  tons  of  rock,  at  $1,035  per  ton 1,  071  48 

The  cost  of  running  Nos.  1  and  2  machines  at  fifth  level  was  as  follows : 

Four  foremen,  with  machines,  at  f  65 $260  00 

Four  engineers,  with  machines,  at  $60 240  00 

Four  assistant  miners,  with  machines,  at  $35.. 220  00 

Three  boys,  carrying  water,  tamping,  &c.,  at  $21 63  00 

$783  00 

Supply — 270  pounds  candles,  at  20  cents 54  00 

102  kegs  powder,  at  $4 408  00 

4,550  feet,  fuse,  at  $10 ., 45  00 

Two  T)Owder-cans 1  00 

•  * 508  50 

Fuel  for  compressors,  45  tons  coal,  at  $8 360  00 

Engineers  for  compressors,  two  at  $45 90  00 

Oil,  &c.,  (say) 50  00 

500  00 

Deduct  \  for  sixth-level  machine 166  66 

303  34 

Cost  of  breaking  1,940  tons  of  rock,  at  83.7  cents 1, 624  84 
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Tliero  is  notbiug  charged  for  repairs,  -which  for  the  Diouth  were  trifling,  autl  could  be 
covered  for  a  cent  per  ton.  This  answers  the  question  whether  the  Burleigh  drill  will 
pay  or  not;  and  I  have  no  hesitation  in  saying  that  better  figures  than  these  can  be 
uttaiued.  These  two  machines  broke,  with  twelve  men  and  three  boys,  as  much  rock 
as  could  be  obtained  from  thirty  good  miners.  Better  work  can  be  done  in  a  shaft 
where  the  ground  is  moderately  hard,  because  a  great  deal  more  Avorking  time  can  be 
got  out  of  the  machine.  Very  much  depends  on  the  facilities  for  handling  the  machine ; 
and  it  will  require  thought,  experience,  and  time  to  decide  what  appliances  are  best. 
The  mechanic  puts  into  the  njiner's  hands  a  machine  that  will  drill  2-iuch  or  3-inch 
holes  in  diameter,  from  40  to  CO  feet  in  the  shift,  and  he  ought  surely  to  have  brains 
enough  to  handle  that  power  to  the  best  advantage.  There  surely  can  be  no  reason 
why  a  charge  of  powder  in  a  machiue-(hilled  hole  cannot  break  the  same  amount  of 
rock  as  if  exploded  in  a  hole  drilled  by  hand-labor.  Going  back  to  the  time  when  the 
United  mines,  Gwenuap,  were  at  work,  I  remember  that  over  £100  per  fathom  waa 
l)aid  to  sixteen  men  for  cross-cutting  toward  the  "  hot  lode,"  when,  but  for  the  exces- 
sive heat,  £10  would  have  been  a  good  price.  What  would  have  been  the  value  of 
cold-compressed  air  and  the  Burleigh  drill  there  ?  How  many  deep  and  hot  engine- 
shafts  are  now  being  sunk,  where  the  rate  of  sinking  is  nearer"6  feet  than  12  feet  per 
month,  and  where  the  sinking  could  be  doubled,  or  even  quadrupled,  by  using  a  drill- 
ing-machine '? 

I  am  not  writing  in  the  interest  of  the  manufacturer,  who,  bj^  the  way,  could  improve 
the  machines  by  putting  in  batter  material,  but  simply  as  one  who  firmly  believes  that 
machinery  will,  in  less  than  ten  years,  very  generally  supersede  hand-labor  in  mines. 

MINER. 

Keweenaw  County,  MicMgan,  October  9. 

To  these  statements  I  add  the  following,  from  a  i)aper  read  before  the  American 
Society  of  Civil  Engineers,  on  the  Nesquehoning  tunnel,  in  Pennsylvania,  in  the  con- 
struction of  which  the  Burleigh  drill  was  employed.  The  paper'  contaius  valuable 
statistics  of  its  economy  : 

Nesquehoning  tunnel,  in  Carbon  County,  Pennsylvania,  is  a  work  of  the  Lehigh 
Coal  and  Navigation  Company.  It  pierces  Locust' Mountain,  and  will  connect  their 
railroad  in  Nesquehoning  Valley  with  their  extensive  coal  operations  in  the  valley  of 
Panther  Creek.  At  present  this  coal  finds  its  way  to  market  by  that  interesting  system 
of  inclined  planes  and  gravity-roads  known  as  the  "  Switch-backs  of  Mauch  "Chunk," 
Avhich  has  commanded  the  admiration  of  travelers  for  more  than  forty  years,  not  only 
on  account  of  the  beautiful  scenery  which  the  route  displays,  but  also"^from  its  early 
and  admirable  adaptation  to  the  purpose  for  which  it  was  designed.  It  has,  however, 
become  worked  up  to  its  capacity,  and  in  arranging  to  extend  their  coal-mining  opera- 
tions, the  company  have  wisely  determined  to  avail  themselves  of  the  locomotive,  which 
has  had  its  practical  development  since  they  were  the  pioneers  in  railway  enterprise. 

It  passes  through  the  base  of  the  mountain  at  an  elevation  of  some  15  feet  above 
the  water  on  either  side,  and  .551  feet  below  the  crest,  and  cuts  the  strata  at  right 
angles,  where  they  have  a  south  dip  of  about  4.".°.  Its  length  is  3,800  feet,  of 
v.'hicli  1,300  feet  are  through  the  coal-measures,  with  all  their  various  strata  of  coal, 
coal-shale,  sandstone,  and  conglomerate;  1,200  feet  through  the  conglomerate  forma- 
tion, with  its  occasional  strata  of  coal-slates  and  sandstone  ;  1,000  feet  through  the  red 
shale,  with  occasional  strata  of  sandstone,  and  300  feet  at  the  north  end  tlirough  the 
debris,  and  soft  and  decomposed  red  shale  which  is  found  overlying  the  red  shale  for- 
mation. It  has  encountered  in  its  progress  as  hard  and  as  soft  material  as  is  often  met 
with  in  tinineling. 

After  mature  investigation  it  was  determined  to  use  the  Burleigh  drills,  driven  by 
compressed  air.  With  the  advantage  of  the  experience  at  Mont  Cenis  and  Hoosac 
hefore  us,  we  should,  and  it  is  believed  we  have,  obtained  better  results,  as  to  cost  and 
progress,  than  attended  either  of  those  works  in  their  early  stages,  aiid  I  may  here 
state  that  1  believe  no  other  known  process  is  callable  of  penetrating  this  conglomerate 
formation  with  that  economy  and  ra])idity  which  are  necessary  to  meet  the  ]n-esent 
demands  of  capital.  This  whole  work  has  been  done  with  (!  of  tlie  ''two-drill''  com- 
pressors, made  at  Fitchburgh,  JMassachusetts,  and  with  sixteen-drill  engines,  and  we 
have  averaged  as  nmch  as  one-half  of  the  drill-engines  constantly  in  operation,  and 
sometimes  two-thirds. 

The  explosive  used  was  gunpowder,  ignited  by  the  electic  spark ;  but  the  require- 
ments of  ventilation  and  the  hardness  of  the  rock  demanded  powder  of  the  highest 
Government  standard.  Some  doubts  which  existed  as  to  the  economy  in  the  use  of  the 
more  powerful  explosives,  when  tiie  cost  of  drilling  was  reduced  by  machinery,  and 
their  greater  danger,  with  the  existing  knowledge  of  workmen  of\heir  use,  caused 
them  to  l)e  rejected,  and  the  result,  in  tlie  freedom  from  serious  accident,  lias  been  sat- 
isfactory, as  w(i  have  not,  thus  far,  lost  a  life  from  premature  explosions. 

American  steel  has  bei^n  used.  Several  of  our  own  makers  produce  a  better  and 
cheaper  article  for  the  purpose  than  can  be  obtained  from  abro.ul.  and  the  best  we  have 
had  is  from  tl'.e  William  Batcher  Sr.eel-Wniks  at  Phihid.dphia. 
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The  lieadings  are  driven  at  the  hottom,  8  feet  high  hy  IG  feet  wide,  and  where  arch- 
iug  is  required,  the  full  width  for  a  double  track  is  taken  out,  that  the  tunnel  may 
hereafter  be  enlarged  without  disturbing  the  arches.  At  this  date  both  headings  are 
in  the  red  shale  and  aliout  500  feet  apart;  they  will  be  joined  in  August,  and,  until  the 
tunnel  is  tinished,  full  details  of  the  work  cannot  be  given ;  but  the  accompanying 
statement  of  Thomas  C.  Steele,  chief  assistant  engineer,  of  the  operations  at  the  south 
end,  up  to  June  1,  may  be  of  some  interest. 

The  heatliug  to  which  the  tabular  statement  refers  has  been  twelve  mouths  in  the 
conglomerate,  and  two  mouths  in  the  red  shale  ;  the  progress  in  the  conglomerate  has 
been  about  100  feet  per  full  month's  work,  and  in  the  red  shale  IGO  feet.  The  holes 
drilled  per  cubic  yard  of  rock  removed  have  been  in  the  conglomerate  about  11  feet, 
and  in  the  red  shale  about  G^  feet.  The  powder  used  per  cubic  yard  has  been  in  the 
conglomerate  about  G  pouuds,  and  in  the  red  shale  about  3^  jiounds,  though  a  bad  lot 
of  powder  ran  the  consumption  in  the  conglomerate  up  to  7^  pouuds  for  two  months. 

The  operation  in  the  enlargement  to  which  the  statement  reft^rs  has  been  eight 
months  in  the  coal-mea,sures,  and  two  months  in  the  conglomerate  ;  its  average  monthly 
progress  has  been  1G6  feet ;  its  average  holes  drilled  \)ev  cubic  yard  of  rock  removed, 
S/u  feet ;  and  its  average  jjowder  used  "if^j  i)ouuds  per  cubic  yard. 

In  this  enlargement  a  portion  of  hand-drilling  is  iucluded,  which  extended  over  the 
operations  of  one  month,  and  it  increased  both  the  holes  drilled  and  the  powder  con- 
sumed, showing  that  men  do  not  use  better  judgment  in  directing  hand  than  machine 
drilling. 

Statement  of  the  workings  of  the  south  end  of  Nesqnelioning  tunnel. 
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*  Bad  powder. 
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12.1.  5 
1.53.  5 
120 
1.56 

1(!4.  5 
205 
-1.5.5 
19.5.  5 
145.5 

1,  000.  9 

905.  7 
1,237 
1,27(1.5 
1,  0U2 

1,158 
1,701 
1,359.5 

()(iO 

873 

2.  2 
2.9 
2.8 
3.4 
4.4 

3.2 

2.0 
3.9 
4.0 
5.0 

1.4 

2.  3 

2.1 

2.1 

5.7* 

Jamiarv 

1871. 

2.7 

February  

March                               t 

2.  .< 

2.9 

A]>ril 

2.9 

2.9 

Total 

30,  002 

30,  075 

1,  664 

11,  179.6 

3.3 

2.7 

Average,  100. 


'  Partly  hand-drilling. 
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CHAPTER   XXI. 

STAPFFS  CONTII^UOUS  JIG. 

I  find  no  space  in  the  present  volume  for  a  discussion  at  length  of  the 
principles  of  the  concentration  and  separation  of  ores,  which  Ihox^e  to  pub- 
lish next  year.  Meanwhile,  I  desire  to  describe  and  recommend  a  con- 
tinuous jig',  designed  by  Dr.  F.  M.  Stapff,  M.  E.,  a  Swedish  engineer  of 
skill  and  experience,  who,  having  tested  its  efficiency  in  practice,  offers 
it  for  trial  and  the  free  use  of  the  American  mining  community,  at  the 
same  time  preventing  its  being  patented  by  publishing  this  description. 
He  does  not  claim  the  entire  invention  of  an  apparatus  which  is  a  com- 
bination of  parts  frequently  and  successfully  used  in  jigs  of  dilierent 
construction,  it  being  easy  enough  for  experts  to  recognize  those  new 
and  essential  features  in  arrangement  and  construction  by  which  his 
machine  surpasses  similar  ones  of  older  date. 

The  cut  subjoined  represents  a  machine  built  in  full  accordance  with 
Dr.  Stapfl's  designs,  which  M-as  constructed  at  Bethlehem,  Pennsyl- 
vania, for  the  Dolores  lead  mine,  Mexico.  The  ores  from  this  mine, 
galena  and  black  carbonate  of  lead,  are  associated  with  small  quanti- 
ties of  zinc-blende,  copper  and  iron  pyrites ;  they  contain  calcspar  as 
essential  gangue,  and  are  easily  dressed.  But  in  Sweden  good  use  has 
been  made  of  quite  similar  jigging  apparatus  for  dressing  copper-ores, 
containing  copi>er  pyrites,  iron  pyrites,  and  blende  in  a  gangue  of  quartz, 
hornblende,  and  other  silicates. 

Sizing. — It  should  be  understood  that  the  jigger  is  constructed  for  the 
treatment  of  sized  stuff.  We  cannot  here  enter  into  a  description  of 
sizing-machiues,  and  will  only  mention  that  the  size  of  meshes  in  the 
sizing-screens,  and  the  number  of  screens  subsequently  used,  must  be 
made  dependent  upon  the  specific  gravity  of  the  minerals  to  be  sepa- 
rated by  the  jigging  ])rocess.  For  the  separation  of  calcspar  and  zinc- 
blende  from  galena,  (Dolores,)  the  width  of  meshes  in  successive  sizing- 
screens  should  be  about  1.00,  0-64,  0.41, 0.liO,  0.17,  0.11,  0.07,  0.04  inches, 
when  perforated  plates,  with  round  holes,  or,  0.70,  0.44,  0.29,  0.18,  0.12, 
0.07,  0.05  inches,  when  wire-gauze  with  square  holes  is  used.  Stuflf  pass- 
ing through  0.04-inch  meshes  is  too  fine,  and  stuff  remaining  upon  f  to 
1  inch  meshes  is  too  coarse  for  proper  treatment  by  this  jig,  which, 
liowever,  by  some  slight  alterations  in  constructive  details,  can  be  made 
fit  also  for  the  working  of  coarser  or  finer  stuff.  All  material  fed  on  the 
jig  should  be  free  from  dust. 

General  arrangement  and  modus  operandi. — The  main  box  contains  six 
compartments,  viz :  A,  open  for  the  circulating  water ;  B'  and  B",  con- 
containing  the  pum])-pistons  E  and  E"  ;  C,  and  C",  receptacles  for  the 
jigged  products  ;  D,  a  space  for  filtration  of  the  water  from  the  refuse.  The 
raising  pistons  i)ress  water  through  the  sieve-beds,  F'  and  F",  while 
they  draw  water  from  A  through  the  valves,  e'  and  e",  to  the  chambers 
W  and  l\".  A  consequence  of  the  water's  rising  in  B'  and  B",  and  of  its 
sinking  at  the  same  time  in  A,  is  acurrentfrom  left  to  right  along  the  sieve- 
beds  to  D,  and  thence  through  the  holes,  h'  and  Ic",  back  to  A,  by  which 
the  medium  water-level  in  the  wiiole  vessel  is  restored.  The  valVes,  d", 
d",  allow  the  water  to  pass  through  the  sinking  pistons,  so  that  there 
is  no  suction  against  the  sieve-beds,  and  no  current  from  right  to  left  is 
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effected  by  the  back-stroke  of  pistons.  Sized  stuff  fed  upon  the  sieve- 
bed  F',  from  hopper  G,  is  jigged  by  the  thrusts  of  water  from  below  ; 
bnt  at  the  same  time  being  exposed  to  the  horizontal  water-current,  its 
lighter  particles  are  carried  across  the  ridge  &,  and  after  being  exposed 
to  a  new  jigging  operation  on  sieve-bed  F^',  the  refuse  is  carried  across 
the  ridge  e"  to  the  chamber  D.  The  heaviest  parts  of  the  jigged  ore 
move  close  along  the  sieve-beds  F'  and  F",  and  enter  the  receptacles  C' 
and  C",  through  the  gates  g'  and  g",  respectively.  Screens  of  woven 
wire,  attached  before  the  holes  Jc'  and  Jc",  prevent  the  refuse  from 
being"  carried  to  chamber  A.  Along'  the  inclined  screen  I",  the  refuse 
is  led  to  a  discharge-opening,  m".  Continual  feeding  from  hopper  G  is 
regulated  by  moving  the  plate /^  which  allows  more  or  less  stuff  to  be 
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drawn  from  the  hopper  by  the  fluctnations  of  the  water.  Tlie  regular 
horizontal  movement  of  the  ore  from  left  to  right  isi)romoted  by  a  slope 
of  sieve-beds  of  1  to  3G.  By  slides  h'  and  h",  in  front  of  the  openings 
g'  and  g",  the  qnantity  of  products  entering  the  receptacles  C  and  C", 
is  so  regulated  that  the  upper  surface  of  the  ore  in  process  of  treatment 
is  about  level  with  the  ridges  C  and  C".  If  plenty  of  water  (one  cubic 
foot  i)er  second)  can  be  disposed  of,  the  discharge  through  the  holes  m', 
m"^  m'" ^  from  tlie  chambers  C,  C",  and  1),  should  be  continual ;  but  if 
water  is  scarce,  tlie  i-eceptacles  C  and  C"  are  emptied  periodically.  The 
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refuse-hole  m'"  should  never  be  totally  closed,  in  order  to  allow  the 
refuse  to  escape  coutinually  with  a  certain  quantity  of  water,  which  has 
to  be  replaced  from  above. 

The  pistons,  by  through-rods  and  cross-heads  connected  with  levers 
O,  receive  their  movemeut  from  cams  L,  working  against  the  lever.  It 
being  favorable  for  the 
jigging  process  that  the 
pistons  sink  slowly,  but 
rise  rapidly,  the  down- 
stroke  is  caued  directly 
by  cam,  and  the  up- 
stroke etfected  by  a  coun- 
terpoise Q,  on  the  end  of 
lever  O.  13y  alteration 
of  the  weight  of  this 
counterpoise,  the  veloci- 
ty of  the  rising  pistons 
may  be  changed  at 
pleasure.  Fine  ore 
must  be  jigged  by  short 
strokes,  coarse  ore  by 
long  ones.  For  chang- 
ing the  length  of  stroke 
at  pleasure,  a  set-screw, 
f,  is  placed  over  the 
guide-bar  v  of  the  lever 
O.  By  this  means  the 
back-arm  of  lever  O  can 
be  raised  so  much  that 
the  cam  L  does  not  catch 
the  head  of  the  other 
lever-arm  at  all.  Then 
the  pistou  will  rest, 
though  the  cam-axle  is 
rotating;  or  it  can  be 
lowered  so  much  as  to 
allow  the  cam  to  catch 
the  lever- head  3  to  4 
inches  above  the  releas- 
ing points,  and  then  the  stroke  will  be  about  3  inches.  The  set-screw 
can  be  moved  along  the  guide-bar  while  the  machine  is  in  full  motion. 
An  elastic  cushion  of  rubber,  r,  is  applied  above  the  set-screw,  to  mod- 
erate the  shocks  of  the  falling  lever. 

All  other  circumstances  unchanged,  the  quantity  of  ore  jigged  in  a 
certaiu  time  depends  essentially  upon  the  number  of  x>istou-strokes. 
But  this  number  must  not  be  increased  so  much  that  the  ore  on  the  bed 
has  not  time  enough  to  settle  between  two  strokes,  consequently 
the  jig  should  be  run  slowlj',  (about  GO  sti^okes  a  minute,)  if  coarse  ore 
is  jigged  by  long  strokes,  and  fast,  (about  180  strokes  a  minute,)  if  the 
finest  ore  is  jigged  by  very  short  strokes.  The  most  favorable  number 
of  strokes  in  any  case  can  easily  be  produced  by  running  the  driving- 
belt  on  one  of  the  three  pulleys  of  different  diameter  on  the  same  cam- 
shaft. 

From  the  preceding  it  is  easy  enough  to  see  the  wide  applicability  of 
this  jig.  If  the  hopper  is  regularly  fdled,  and  everything  else  regulated 
iu  accordance  v>'ith  the  nature  of  the  ore  jigged,  viz,  supi)ly  of  water, 


SECTION  'h   cii 


496     MINING    STATISTICS    WEST    OF    THE    EOCKY    MOUNTAINS. 


number  and  length  of  strokes,  feeding  (by  regulator/,)  discharge,  (by 
regulators,  g'  g",)  outlet  of  water,  products  and  refuse,  (by  holes,  m'  m" 
m'",)  the  receptacle  C  will  receive  the  heaviest  ore,  receptacle  C''  an  in- 
termediate class  of  ore,  box  D  gangue,  or  rock  fit  for  the  stamp-mill. 
The  products  of  the  jigging-  process,  and  the  farther  operations  they 
have  to  pass  through,  vary  in  accordance  with  the  mineralogical  char- 
acter and  the  size  of  the  treated  material.     Fine  Dolores  ore  will  give 

galena  aud  lead  carbonate  in 
receptacle  C,  blende  in  recep- 
tacle C",  and  calcspar  in  box 
D ;  cojirse  Dolores  ore,  galena 
and  carbonate  in  C,  blende, 
mixed  with  galena,  carbonate 
and  spar  in  C",  spar,  with  lit- 
tle blende,  and  traces  of  lead- 
ore  in  D.  In  this  case  it 
is  necessary  to  submit  the 
crushed  products  from  C"  and 
D  to  further  dressing  opera- 
tions. 

The  power  necessary  to 
drive  this  jigger  depends 
upon  the  area  of  pistons,  and 
uj)on  the  number  and  length 
of  piston- strokes.  Half  a 
horse-power  is  in  all  cases 
^!  suflicient  to  work  a  jigger  of 
18  by  18  inches  piston  area. 
The  quantity  of   material 
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worked  in  a  certain  time  is  greatest  if  the  stuff  is  rich  and  of  middle 
size.     Of  poor  copper-ore,  6  to  7  cubic  feet  are  worked  in  an  hour. 

Some  details  of  construction. — Most  of  the  constructive  details  of  a 
jigger  built  of  wood  can  be  seen  from  the  cut,  without  further  explana- 
tion. If  acid  water  is  to  be  used  for  the  jigging  operation,  wood  is  the 
best  material ;  and,  besides,  it  is  the  cheapest.  Leaks  in  a  well-con- 
structed wooden  jigger-box  are  usually  calked  by  diit  alter  the  jigger 
has  been  used  for  some  time,  and,  besides,  it  is  ot  no  i)ractical  account  if 
a  few  drops  of  water  leak  from  a  vessel  through  which  ^  to  1  cubic 
foot  is  run  per  second.  The  outside  walls  of  the  jigger-box  should  be 
at  least  o  in(-hes  thick,  the  interior  partition-walls  -J  to  2h  inches.  The 
planks  forming  these  walls  should  be  united  by  hard-wood  wedges  fill- 
ing grooves.  It  must  be  remembered  that  soft  and  dry  wood  expands 
transversely  about  f  inch  per  foot  by  soaking.  A  wooden  box  con- 
structed in  accordance  with  the  cut  renuiins  not  only  tight  enough,  but 
it  can  also  be  easily  taken  apart,  and  i)ut  together.  Grooves  in  the 
side  walls  hold  the  "bottom,  which  is  stiifened  by  transverse  rails;  the 
end  walls  are  fastened  in  the  bottom  aud  side  walls,  the  long  i)artition 
in  the  bottom  and  the  end  walls,  the  short  partitions  in  the  bottom, 
long  ])artition,  and  front  walls.  Bottom  rails  and  posts  form  a  frame 
ai'ouiul  the  b().\,and  by  pieces  between  the  rear  wall  and  long  i)artition- 
wall  the  whole  construction  is  secured.  The  discharge-holes  m'  in"  m'" 
should  not  be  closed  otherwise  than  by  wooden  plugs  or  exterior  trap- 
doors, whit;h  by  weights  working  on  knee  levers  are  pressed  against 
nozzles.  Clos(^  above  the  bottom  are  gates  i  for  cleaning  the  chambers  , 
A  H'  l>"  D'  when  they  beconu^  obstructed  by  dirt. 

TIh'  i)istons  do  not  slide  directly  on  the  walls  of  ])artitions  B'  and  B", 
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but  on  hard- wood  linings,  which  can  be  replaced,  piece  by  piece,  if 
necessary.  The  main  valves  c'  and  c",  of  rubber,  are  stiffened  by  thin 
sheet-covers ;  their  wooden  valve-seats  are  kept  in  place  by  buttons. 
Each  piston  is  covered  by  four  light  rubber  valves. 

The  meshes  in  sieve-beds  F'  F"  and  in  screens  V  I"  must  be  fine 
enough  to  prevent  the  ore  from  passiug  through.  But  it  is  not  necessary 
to  use  as  many  different  sets  of  sieve-beds  and  filtrating-screensas  there 
are  sizes  of  ore.  Two  sets  answer  all  practical  wants.  Wire  gauze, 
with  very  fine  meshes,  which  has  to  be  used  if  the  finest  stuff  is^ 
worked,  should  always  be  protected  against  too  speedy  abrasion  by 
wrappers  of  coarser  gauze.  The  frames  covered  with  wire  cloth  (F'  F'*', 
V  I")  rest  loosely  upon  and  behind  wooden  strips,  aud  are  kept  in  posi- 
tion by  the  large  frame  H,  which  is  common  for  all  compartments  in  the 
front  part  of  the  jigger.  This  frame  contains  the  ridges  &  and  c",  and 
the  gates/,  /t',  /i",  which  move  in  grooves ;  /  is  kept  in  position  by  fric- 
tion onlj',  h'  and  h"  by  ^^•ing-screws  besides. 

Behind  frame  H  and  sieve-beds  F'  and  F"  move  the  piston-rods  in 
spacious  grooves.  The  lever-heads  receiving  the  motion  from  cams  Li  must 
be  covered  with  steel ;  the  counter- weights  Q  are  made  of  disks  of  metal, 
kept  in  place  by  eye-bolts.  By  replacing  one  or  more  of  those  metal 
disks  by  wooden  disks,  aud  by  moving  them  nearer  to  or  farther  from 
the  fulcrum  o,  it  is  easy  to  change  the  velocity  of  the  rising  pistons 
at  pleasure. 

H.  Ex.  211 32 
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CHAPTER    XXII. 

WIRE-ROPE  TRANSPORTATION. 

>  In  my  report,  rendered  1870,  for  the  year  1869,  will  be  found  (pages 
579  to  581)  some  remarks  on  wire  ropes,  to  which  1  take  pleasure  in  add- 
ing the  folio wiug-  notes  upon  steel  cables,  kindly  furnisbed  me  by  Mr. 
A.  S.  Hallidie,  of  San  Francisco. 

Steel-wire  flat  ropes  are  in  general  use  throughout  California  and 
Nevada,  more  particularly  at  Gold  Hill  and  Virginia  City.  The  dura- 
bility of  steel  rope,  as  compared  to  iron  ropes,  is  as  6  to  5.  The  weight 
(for  equal  strength)  of  steel  rope,  as  compared  with  iron  rope,  is  as  0  to 
10.  The  life  of  a  steel  rope  working  in  the  Virginia  City  mines,  hoist- 
ing at  the  rate  of  1,000  feet  per  minute,  6  to  8  hoists  per  hour,  for  a  ver- 
tical height  of  1,000  feet,  is,  on  the  average,  about  two  years.  The  steel 
wire  of  wbich  the  rope  is  com^iosed  is  especially  manufactured  for  this 
purpose,  ordinary  steel  wire  being  unsuitable.  The  best  wire  does  not 
become  brittle  after  two  years'  wear,  but  possesses  still  the  admirable 
quality  of  being  tough  as  lead  and  hard  as  steel. 

The  great  tensile  strength  of  steel  wire  recommends  it  strongly  for 
the  purpose  of  hoisting  from  great  depths.  A  13-gauge  steel  wire  sustains 
a  breaking-strain  of  1,400  pounds;  whereas  the  same  size  best  charcoal 
bright  wire  sustains  a  breaking-strain  of  but  770  pounds;  and  the  steel 
wire  will  bear,  without  breaking,  two  turns  over  its  own  part. 

The  importance  of  using  ropes  of  high  tensile  strength,  such  as  steel 
alone  affords,  may  be  illustrated  by  the  case  of  a  rope  manufactured  by 
Mr.  Hallidie  about  the-  first  of  January,  This  rope  was  2,000  feet  long, 
5  inches  wide,  ^  inch  thick,  9,300  pounds  in  weight,  and  made  of  iron 
wire.  The  breaking-strain  of  this  rope  was  estimated  at  72,000  pounds, 
and  the  working  load  should  be  one-sixth  of  this,  or  12,000  pounds. 
Subtracting  from  the  latter  amount  the  weight  of  the  rope  itself,  we 
have  2,810  pounds  as  the  weight  of  cage  and  ore  that  could  be  safely 
hoisted;  that  is,  22  per  cent,  of  working  load. 

■  Now,  a  steel  rope  of  the  same  capacity  would  weigh  only  4,800  pounds, 
and  the  weight  of  cage  and  ore  that  could  be  safely  hoisted  would  be  7,200 
pounds,  or  GO  per  cent,  of  the  working  load;  and  there  would  be  a  sav- 
ing in  dead  work  equal  to  the  difference  in  weight  of  the  ropes,  or 
4,500,000  foot-pounds  at  each  hoist.  For  rough  work,  moreover,  the 
steel  rope  has  an  advantage,  inasmuch  as  it  stands  abrasion  much  better 
than  iron. 

In  round  wire  ropes  steel  again  shows,  its  superiority  over  iron, 
both  in  its  life  and  useful  effects.  The  life  of  a  round  steel  wire  rope 
varies  according  to  the  character  of  the  hoisting-machinery.  In  many 
cases  such  ropes  have  lasted  three  and  four  years.  As  a  rule,  the  drum 
and  pulleys  should  be  100  times  the  size  of  the  rope. 

Endless  wire-rope  tramways. — The  use  of  endless  wire  ropes  for  above- 
ground  transportation,  which  was  alhuled  to  in  my  report  of  1870,  (page 
568,)  has  been  perfected  on  a  somewhat  dillerent  principle,  already  nuMi- 
tioned  in  Chapter  I  of  this  report,  and  now  to  be  more  fully  described 
and  illustrated. 

In  the  rough  mountainous  portions  of  the  gold  and  silver  mining 
■regions  of  the  Pacific  coast,  there  is  au  immense  amount  of  ore  which 


\^\\v\  ,^ 


^     l(f|''i'f''  '\W  '^W"  \ 


i\ 


! 


w 


1^^ 


M^ 


MISCELLANEOUS. 


499 


Fig.  2. 


would  be  of  gTeat  value  if-  it  were  not  for  the  cost  of  hauling  or  trans- 
porting it  to  the  mill  or  furnaces  to  be  worked ;  in  many  cases  this  is 
done  by  packing  on  mules'  backs,  hauling  by  teams,  or  sliding  down 
chutes,  as  the  case  may  require,  and  the  cost  is  from  50  cents  to  $10  per 
tou  per  mile,  according  to  circumstances. 

During  the  winter  months,  when  the  snow  falls  to  great  depths  in  the 
Sierra  Nevadas,  it  is  not  practicable  to  transport  ores,  except  at  inter- 
vals, on  sled^,  and  consequently  work  has  to  be  suspended. 

The  importance  of  a  cheap  and  regular  mode  of  transporting  the  ores 
from  the  uiii^e  to  its  reducing-works  has  called  forth  many  ingenious 
arrangements  by  those  interested  in  mining. 

In  Europe,  where  the  Hodgson  wire  tramway  is  in  use,  which  was 
Pi<r.  1.  referred  to  in  the  chapter  on 

Mining  Appliances,  report  for 
1870,  some  success  seems  to 
have  attended  these  experi- 
ments. So  far,  the  only  patents 
granted  to  American  citizens  in  the  United  States  have  been  issued  to 
Mr.  A.  S.  Plallidie,  of  San  Francisco,  California,  for  various  improve- 
ments and  inventions 
in  endless-rope  ways 
for  transporting  ores 
and  other  material 
over  mountainous 
and  difficult  roads. 

In  the  application  of 
this  system,  the  route 
to  be  followec^  having 
been  determined,  and 
in,  the  selection  of 
which  it  is.better  to 
make  sharp  horizon- 
tal curves  than  verti- 
cal ones,  a  peculiar 
pulley  called  a  "  grip- 
pulley  "  is  placed  hori- 
zontally at  each  end 
of  the  line,  or  at  what- 
ever point  the  motive- 
power  is  obtained. 

The  grip-puiley  has 
already  been  referred 
to  in  the  last  report, 
(page  5Gtt,)  its  office 
being  to  receive  the 
rope  in  its  groove,  and 
by  the  pressure  of  the 
rope  on  the  clips  in 
the  circumference  of 
the  pulley,  to  grip  the  rope  and  prevent  it  from  slipping  in  the  groove  of 
the  pulley.  By  referring  to  Figs.  1  and  2,  it  will  be  seen  how  this  is  accom- 
plished :  h,  rope  ;  i  i,  clips  working  in  recesses  cast  in  the  circumference 
of  wheel  1 1,  and  on  fulcrums  XX.  The  part  K  is  cast  separately  and 
bolted  on  to  the  wheel  after  the  clips  are  fitted. 

On  the  line  of  the  route,  at  distances  of  about  250  feet,  but  regulated  by 
the  CQufiguiatio;i  of  th^Quntry,lire  erected  strong  posts  with  horizontal^ 
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cross-arms,  sufficiently  high  above  the  ground  to  clear  obstructions,  &c. 
On  each  end  of  the  horizontal  arm  is  a  bearing-pulley,  the  groove  of  which 
is  semicircular,  and  of  sufficient  size  to  allow  the  rope  to  run  in  it,  and 
covering  half  its  circumference.  Immediately  over  each  of  the  bearing- 
pulleys  is  another 
pulley,  smaller  in 
diameter,  the 
groove  of  which 
is  a  quarter  circle, 
covering  one- 
fourth  of  the  cir- 
cumference of  the 
rope.  Fig.  3  shows 
the  pulleys  in  po- 
sition ;  a  the  upper 


pulley,  h  the  lower 
pulley,  /t  the 
rope. 

A  steel- wire  rope 
0  f  three-fourtUs 
inch  diameter  is 
stretched  along 
the  route  around 
the  end  or  grip- 
pulleys,  and  in  the 
grooves  of  the 
bearing  pulley  s 
"which  are  attach- 
ed to  the  hori- 
zontal arms  of  the 
posts.  •  The  upper 
pulley, «,  is  placed 
over  the  bearing- 
pulley  and  rope,  as  shown  in  Fig.  3,  the  circumference  of  the  two  pulleys 
running  in  close  contact,  but  having  an  open  space  sufficiently  large  to. 
allow  the  carrier  /  to  pass  between  the  pulleys  on  their  outer  sides. 

The  ends  of  the  steel-wire  rope  (made  from  spring-steel  wire)  are 
spliced  together,  forming  an  endless  rope  ;  and  motion  being  imparted  to  it 
through  the  grip-pulley,  it  will  travel  in  the  direction  actuated,  supported 
at  intervals  by  the  bearing-pulleys,  and  retained  in  position  between 
the  pulleys  on  the  horizontal  arms  of  the  posts,  as  shown  in  Fig.  3. 

pj„  4^  About  50  feet  apart  there  are 

attached  to  the  rope,  by  means 
of  thin  steel  clasps,  projecting 
arms  also  of  steel,  about  four 
inches  long,  and  of  a  form  as 
shown  in  Fig.  4,  the  outer  end  of 
which  is  fitted  with  a  journal 
and  collars  so  as  to  take  a  suspension-bar,  which  hangs  vertically  and 
being  at  right  angles  to  the  arm,  keeps  it  in  horizontal  position,  c  aud 
f,  Fig.  3,  show  this  arrangement  complete.  It  is  designated  as  the 
"  carrier." 

For  conveying  an  ore-sack  or  box  holding  about  150  pounds,  one  of 
these  carriers  is  used,  having  a  hook  at  the  lower  end  of  a  curved  sus- 
pension-rod ;  but  when  it  is  necessary  to  convey  a  car  or  self-dumping 
buckets,  or  a  load  greater  than  200  pounds,  the  number  of  these  carriers 
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is  increased,  and  there  is  attaclied  to  the  lower  end  of  the  suspension 
bars  a  suitable  frame,  which,  in  combination  with  the  "  carrier,"  is  fur- 
nished with  joints,  enabling  all  necessary  angles  and  curves  to  be  passed. 
Figs.  5  and  6  show  the  double  carrier  for  conveying  a  self-dumping 
bucket  or  car  holding  500  pounds  of  ore.    By  increasing  the  number  of 


Fig.  5. 


Fig.  6. 


Fig.  9. 


carriers,  and  thus  distributing  the  load  along  the  rope,  the  load  or  weight 
to  be  conveyed  can  be  also  increased. 

The  rope  being  set  in  motion,  carries  with  it  the  various  loads  of  ore 
or  whatever  material  is  transported ;  i)assing  without  impediment  all 
the  bearing  and  guide-pulleys,  as  well  as  the  end  grip-pulleys.  On  ac- 
count of  the  arrangement  of  the  bearing  and  guide  pulleys  a  and  &,  Fig. 
3,  the  rope  cannot  jump  out  from  the  groove  of  the  pulleys  under  any 
circumstances,  while  they  permit  the  rope  and  its  load  to  pass  over  any 
mountain  or  through  any  valley. 

The  curves  are  passed  in  two  ways. 
For  a  very  acute  angle  two  horizontal 
grooved  pulleys  are  employed,  the  rope 
of  the  interior  angle  passing  around  in 
manner  shown  in  plan,  Fig.  7 ;  and  for 
ordinary  curves  a  series  of  i^ulleys  are 
so  placed  that  the  rope  always  leads 
fair  on  to  the  next  pulley,  being  de- 
flected in  i)assiug  off  at  an  angle  not 
to  exceed  11°,  until  the  curve  is  com- 
pleted. This  manner  is  shown  in  Fig. 
8.  Fig.  9  shows  another  mode  of  con- 
veying the  ore.  The  car  being  on  an 
inclined  track,  is  taken  up  by  the  carrier,  which  has  attached  to  the 
lower  end  an  inclined  bar  fitted  with  notches. 

The  speed  of  the  rope  is  usually  200  feet  per  minute.  If  the  ore-sacks 
contain  150  pounds,  and  are  suspended  every  50  feet,  30,000  pounds  arc 
delivered  per  hour,  at  a  cost,  including  interest,  wear  and  tear,  &c.,  esti- 
mated by  the  patentee  at  from  20  to  40  cents  per  ton  per  mile. 
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CHAPTER  XXIII. 

ELECTRICITY   AND   EOCKS. 

This  cliapter  was  read  by  me  as  a  paper  before  the  American  Insti- 
tute of  Mining  Engineers,  at  tbeir  Troy  meeting,  in  November,  1871. 

There  is  much  vague  theorizing  about  the  connection  between  elec- 
trical currents  or  discharges  and  the  formation  of  mineral-deposits,  and 
those  who  substitute  the  word  "  magnetism  "  for  "  electricity  "  mean  pro- 
bably the  same  thing.  Thei^e  is  no  need  of  being  exact  when  one  is  ex- 
plaining things  on  a  grand  scale,  and  without  reference  to  the  details, 
that  is  to  say,  the  facts  ! 

In  a  brief  treatise  on  mineral-deposits,  contained  in  my  report  of  1870 
on  mines  and  mining,  I  have  intimated  my  view  of  the  limits  to  which 
electrical  theories  of  vein  phenomena  should  be  confined,  namely, 
those  of  chemical  reactions,  either  taking  i)lace  in  vapors  or  solutions 
of  mineral  substances,  and  resulting  in  i)recipitation,  or  occurring  in 
the  permeable  contents  of  mineral-deposits  alreadj'  once  mechanically 
or  chemically  precipitated,  and  resulting  in  varied  metamorphosis.  In 
the  latter  case,  as  well  as  in  the  former,  the  process,  strictly  speaking, 
involves  the  presence  of  vapors  or  liquids,  since  this  is  a  condition  of 
all  chemical  reactions.  The  effects  i^roduced,  aside  from  such  as  I  have 
described,  by  the  mere  transmission  of  magnetic  or  electrical  currents 
through  solid  rocks,  I  believe  to  be  trivial  and  rare.  Mr.  Darwin,  in 
his  "  Voyage  of  the  Beagle,"  describes  the  vitrified  siliceous  tubes  of 
La  Plata,  caused  by  lightning  entering  loose  sand.  In  the  second 
volume  of  the  "  Geological  Transactions,"  referred  to  by  the  same  author, 
there  is  an  account  of  the  similar  formations,  called  iulgurites,  occurring 
at  Drigg,  in  Cornwall ;  and  another  case  is  described  by  Ribbentroi),  in 
Germany.    I  quote  a  part  of  Darwin's  description : 

"  Four  sets  entered  the  sand  perpendicularly  5  by  working  with  my 
hands  I  traced  one  of  them  two  feet  deep;  and  some  fragments,  which 
evidently  had  belonged  to  the  same  tube,  when  added  to  the  other  i^art, 
measured  five  feet  three  inches.  The  diameter  of  the  whole  tube  was 
nearly  equal,  and  therefore  we  must  suppose  that  originally  it  extended 
to  a  much  greater  depth.  These  dimensions  are,  however,  small,  com- 
l^ared  to  those  of  the  tubes  from  Drigg,  one  of  which  was  traced  to  a 
depth  of  not  less  than  thirty  feet. 

"  The  internal  surface  is  completely  vitrified,  glossy,  and  smooth.  A 
small  fragment  exhibited  under  the  microscope  appeared,  from  the  num- 
ber of  minute  entangled  air,  or  perhaps  steam-bubbles,  like  an  assay 
fused  before  the  blow-pipe.  The  sand  is  entirely,  or  in  gn^ater  part, 
siliceous;  but  some  points  are  of  a  black  color,  and  from  their  glossy 
surface  possess  a  metallic  luster.  The  thickness  of  the  Avail  of  the 
tube  varies  from  a  thirtieth  to  a  twentieth  of  an  inch,  and  occasionally 
even  equals  a  tenth.  On  the  outside  the  grains  of  sand  are  rouiuled, 
and  have  a  slightly  glazed  appearance.  I  could  not  distinguish  any 
signs  of  crystallization.  In  a  similar  manner  to  that  described  in  the 
Geological  Transactions,  the  tubes  are  generally  compressed,  and  have 
deep  longitudinal  furrows,  so  as  closely  to  resemble  a  shriveled  vegeta- 
ble stalk,  or  the  bark  of  the  elm  or  cork  tree.  Their  circumference  is 
about  two  inches,  but  in  some  fragments,  which  are  cylindrical  and 
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without  any  furrows,  it  is  as  much  as  four  inches.  The  compression 
from  the  surrounding  loose  sand,  acting  while  the  tube  was  still  softened, 
has  evidentlj-  caused  the  creases  or  furrows.  Judging  from  the  uncom- 
pressed fragments,  the  measure  or  bore  of  the  lightning  (if  such  a  term 
may  be  used)  must  have  been  about  one  inch  and  a  quarter.  At  Paris, 
M.  Hachet  and  M.Beudant  succeeded  in  making  tubes,  in  most  respects 
similar  to  these  fulgurites,  by  passing  very  strong  shocks  of  galvanism 
through  finely-powdered  glass ;  when  salt  was  added,  so  as  to  increase 
its  fusibility,  "the  tubes  were  larger  in  every  dimension.  They  failed  both 
with  powdered  feldspar  and  quartz.  One  tube,  formed  with  powdered 
glass,  was  very  nearly  an  inch  long,  namely,  0.982,  and  had  an  internal 
diameter  of  O.'OID  of  an  inch.  When  we  hear  that  the  strongest  battery 
in  Paris  was  used,  and  that  its  power  on  a  substance  of  such  easy  fusi- 
bility as  glass  was  to  form  tubes  so  diminutive,  we  must  feel  greatly 
astonished  at  the  force  of  a  shock  of  lightning,  which,  striking  the  sand 
in  several  places,  has  formed  cylinders,  in  one  instance  at  least,  thirty  feet 
long,  and  having  an  internal  bore,  when  not  compressed,  of  full  an  inch 
and  a  half;  ancl  this  in  a  material  so  extraordinarily  refractory  as 
quartz !" 

It  is  unnecessary  to  dwell  upon  the  power  of  electricity  thus  mani- 
fested. It  is  manifested  to  us  in  several  instances  where  houses  are 
struck  by  lightning,  and  metallic  objects  are  instantly  melted  by  the 
surcharging  current.  What  I  wish  to  point  out  is  the  comparative  rarity 
of  such  electrical  eli'ects  in  nature,  and  particularly  in  ore-deposits.  We 
do  not  find  in  these,  as  a  general  rule,  any  traces  of  vitrifying  fusion, 
and  we  may  fairly  conclude  that  they  are  not  particularly  liable  to  this 
form  of  electrical  action.  It  has,  however,  occurred  to  me  that  some 
puzzling  cases  in  mineralogy  might  be  due  to  this  cause.  Every  min- 
eralogist now  and  then  encounters  specimens  sincerely  alleged  to  be 
native,  i.  e.,  in  a  natural  state,  but  which  he  recognizes  as  the  products 
of  more  or  less  perfect  fusion.  In  most  instances,  no  doubt,  the  fusion 
has  been  artificial,  and  the  specimens  are  really  forge  or  furnace  pro- 
ducts. Sometimes,  however,  they  may  be  really  native,  and  vitrified  by 
lightning.  Mr.  Daubre,  in  a  paper  on  meteorites  in  the  Annales  des 
Mines  for  18G8,  remarks  that  lightning  produces  on  the  rocks  of  the 
earth  a  varnish  which  is  not  without  analogy  to  that  of  meteorites.  It 
occasions,  namely,  on  certain  rocks,  particularly  toward  the  summit  of 
mountains,  the  formation  of  little  drops,  or  of  a  glaze,  to  which  De 
Saussure  first  called  attention.  It  was  on  account  of  this  resemblance 
that  the  savants  to  whom  certain  meteorites  were  submitted,  which  fell 
at  Luce  in  ]  708,  exi)iessed  their  opinion  that  they  were  merely  terrestrial 
stones  vitrified  by  lightning. 

But  the  rarity  and  com[)aratively  insignificant  extent  of  such  phe- 
nomena, and  the"  fact  that  nothing  of  the  kind  is  observed  as  normal  to 
mineral-deposits,  even  at  their  outcrops,  warrants  me  in  saying  that 
electrical  discharges  of  this  character  cannot  be  considered  as  active 
agents  in  the  formation,  filling,  or  metamorphosis  of  veins. 

I  pass  to  consider  another  class  of  electrical  i)henomena,  immely,  those 
connected  with  the  electric  resuiiance  or  boudoiuiemcnt  of  mountains. 

Mr.  George  S.  Dwight,  of  Montclair,  New  Jersey,  has  communicated 
to  me  a  recent  case  of  this  kind,  pi'isonally  observed  by  him  on  Gray's 
Peak,  in  Colorado,  the  highest  summit  of  the  liocky  Mountains.  He 
ascended  this  peak  with  a  party  about  the  10th  of  June  last,  reaching 
the  top  at  2  p.  m.  Clouds  had  been  gathering  for  an  hour  or  two,  and 
storms  W'Cre  in  progress  on  the  adjoining  ranges,  ]»rin('ii)ally  to  the 
north  and  cast,  with  heavy,  rumblini;  thunder  at  brief  iuLervais.     "A 
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strong  wind  from  the  west,"  says  Mr.  Dwight,  "  drove  us  to  shelter  be- 
hind a  pile  of  stones  some  four  feet  high,  which  former  visitors  had 
erected  as  a  screen.  Behind  this  we  crouched  for  some  time,  resting 
and  viewing  the  gorges  below.  Presently  one  of  the  party  arose  to  a 
standing  position,  and  the  instant  his  head  and  shoulders  were  ele- 
vated above  the  protecting  line  of  wall,  a  hissing  sound  was  heard  by  all 
of  us.  Our  friend,  with  a  possible  suspicion  of  snakes,  turned  about  in 
a  bewildered  manner  to  ascertain  whence  the  noise  came,  and  in  a  mo- 
ment exclaimed,  '  Why,  it  is  me!'  His  hair  stood  out,  and  the  gold 
spectacles  he  wore,  about  which  there  was  doubtless  some  small  amount 
of  steel,  crackled.  At  first  we  were  disposed  to  laugh  heartily  at  his 
experience,  but,  as  one  by  one  we  rose,  (there  were  four  of  us,)  and  en- 
countered the  same  phenomena,  we  thought  best  to  beat  a  hasty  retreat 
from  a  spot  which  might  prove  dangerous,  and  discuss  the  theory  on  a 
lower  plane.  Bach  of  us  experienced  the  sensation  the  moment  we  en- 
tered the  draught  or  current  from  the  west.  The  sound  was  as  loud  as 
that  produced  by  the  effervescence  of  ale  from  a  partially  uncorked 
bottle,  and  similar  in  character,  though  a  trifle  more  whistling  in  tone. 
It  was  accompanied  by  a  strong  smell,  as  of  sulphuric  or  muriatic  acid 
fumes.  We  all  felt  the  prickling  sensation  in  our  fingers  also,  and  a 
certain  exhilaration.  These  passed  away  as  we  descended,  and  1  should 
say  left  us  entirely  within  250  feet  of  the  summit." 

Similar  experiences  are  described  by  M.  Fournet,  in  the  Comptes 
Eendus  de  VAcademie  des  Sciences  of  1867,  and  also  by  M.  Heuri  de 
Saussure,  in  an  article  translated  for  the  Smithsonian  Report  of  18G8. 
The  cases  enumerated  are  seven  in  number,  and  the  circumstances 
strongly  resemble  those  above  related,  except  that  the  odor  perceived 
by  Mr.  Dwight  and  his  companions,  possibly  due  to  the  presence  of 
ozone,  is  not  mentioned  in  any  of  them,  though,  in  a  number  of  these 
instances,  the  electric  tension  appears  to  have  been  very  great,  and,  in 
almost  all,  there  was  a  crackling  of  the  soil  and  rocks  themselves,  and 
a  peculiar  vibration  of  the  staffs  or  alpenstocks  of  the  last  observers, 
called  the  chant  des  batons.  Invariably,  according  to  the  authorities 
quoted,  there  was  an  attendant  shower  of  hail  or  sleet  at  the  summit 
of  the  mountain.  M.  Fournet  mentions  also  an  instance  of  nocturnal 
luminosity  on  the  Grands  Mulcts  (Mont  Blanc)  as  referable  to  a  similar 
electrical  condition. 

De  Saussure  draws  from  the  observations  discussed  by  him  the  fol- 
lowing conclusions : 

1.  The  efflux  of  electricity  from  the  culminant  rocks  of  mountains  is 
produced  under  a  clouded  slcy,  charged  with  low  clouds,  enveloping  the 
summits,  or  passing  at  a  small  distance  above  them,  but  without  the 
occurrence  of  electric  discharges  above  the  place  whence  the  continu- 
ous efflux  is  proceeding.  It  would  seem,  therefore,  that  when  this 
efflux  takes  place,  it  sufticiently  relieves  the  electric  tension  to  prevent 
lightning  from  being  formed. 

2.  The  continuous  efflux  of  electricity  from  the  ground  towant  the 
clouds  is  not  unconnected  with  the  formation  of  vapor,  and  probably 
also  with  that  of  the  hail. 

These  electrical  phenomena  seem  not  to  be  rare  in  high  regions, 
though  they  are  by  no  means  frequent.  Many  persons  accustomed  to 
climb  mountains,  such  as  guides  and  hunters,  have  never  observed  the 
electric  resonance ;  others  have  heard  it  but  once  or  twice  in  their 
lives.  But,  as  De  Saussure  acutely  remarks,  it  is  ju-ecisely  on  those 
days  when  menacing  skies  repel  adventurers  from  the  highest  altitudes 
that  the  phenomenon  manifests  itself. 
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If  we  now  inquire  what  are  the  permanent  physical  traces  left  by 
this  electric  tension  or  efflux,  we  find  nothing  at  all.  Gray's  Peak  is  a 
locality  within  my  personal  acquaintance,  and  it  bears  the  marks  of  far 
other  agencies  than  this.  The  whole  mountain,  for  some  hundreds  of 
feet  below  the  summit,  appears  to  be  a  heap  of  broken  fragments,  some- 
times erroneously  called  boulders.  These  have  undoubtedly  been  pro- 
duced from  the  exposed  crags  and  ledges,  and  chiefly  through  the  agency 
of  frost.  There  is  good  reason  to  believe  that  this  and  many  other 
summits  have  been  frozen  through,  and  that  tUe  summer  thaws  do  not 
penetrate  into  their  solid  portions,  except  so  fiir  as  disintegration  may 
be  still  advancing  year  by  year.  I  have  been  informed  that  the  tunnel 
of  the  Baker  mine,  which  is  above  timber-line  on  the  Kelso  Mountain, 
adjoining  Gray's  Peak,  did  not,  by  penetrating  200  feet,  get  beyond 
frozen  ground.  But  neither  the  Baker  mine  nor  the  Stevens  mine, 
which  is  about  at  an  equal  altitude  on  the  McClellan  Mountain  oppo- 
site, nor  any  other  of  the  numerous  mines  in  our  western  districts,  sit- 
uated at  great  elevations,  presents,  so  far  as  my  observation  goes,  pecu- 
liar appearances  referable  to  electricity  as  the  cause. 

In  reply,  then,  to  the  assertion  of  electric  theories  of  vein-formation, 
it  may  be  said  that  they  lack  the  basis  of  direct  proof,  and  that  the  indi- 
rect -evidence  of  analogy  is  against  them.  We  are  acquainted  with 
certain  effects  of  electricity  upon  rocks;  these  effects  we  do  not  find  in 
ore-deposits;  and  what  we  do  find  there  is  referable  to  other  causes. 
The  prudent  theorist  will  be  content,  for  the  present,  with  electro- 
chemical, not  electro-physical,  action,  and  confine  himself  to  the  study, 
in  this  department,  of  the  possible  existence  and  effects  of  galvanic 
currents  in  vein-contents,  depending  upon  chemical  reactions. 
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APPENDIX. 
THE  BULLION  PEODUCT. 

Estimates  of  the  bullion  x^roduct  of  the  country  are  as  vag-ue  and 
variable  as  ever.  In  my  last  report  1  discussed  at  length  the  different 
methods  by  which  it  has  been  attempted  to  ascertain  our  production  of 
gold  and  silver,  and  vindicated  the  estimates  at  which  I  had  arrived  by 
laborious  and  careful  comparisons.  I  shall  not  here  repeat  the  argu- 
ment, but  merely  recall  the  fact  that  I  showed  the  insufficiency  of  the 
data  obtained  by  adding  together  the  amount  of  domestic  gold  and  sil- 
ver deposited  for  coinage  at  the  Mint  and  branches,  and  the  reported 
amount  of  uncoined  gold  and  silver  bullion  exported  through  the  cus- 
tom-house. 

I  shall  give  these  figures  for  the  year  1871  presently ;  but  first  I  will 
quote  a  statement  courteously  fnrnished  me  by  Mr.  John  J.  Valentine, 
general  superintendent  at  San  Francisco,  of  Wells,  Fargo  &  Co.'*s  Ex- 
l)ress.     Mr.  Valentine  says: 

With  a  view  to  ascertaining  as  accurately  as  possible  the  product  of  precious  metals 
for  1871,  in 'the  States  and  Territories  west  of  the  Missouri  Eiver,  I  have  caused  state- 
ments to  be  carefully  prepared  at  each  of  the  comjiany's  offices  showing  the  amount 
shipped  monthly  during  the  year  named,  viz,  1871.    The  results  are  : 


Territory  or  State. 


Arizona 

British  Columbia. 

Colorado 

California 

Idaho 

Kansas 

Montana 

Nevada  

Nebraska  

Oregon 

Utah 

Washington 

Wyoming 


Total 


Silver  bullion  or 
amalgam. 


$441,235  82 
231,870  84 
936, 934  37 


29,417  00 
22, 477, 045  75 


130, 175  81 


Gold  bullion, 
amalgam,  or  dust. 


$163, 739  93 

1,349,580  83 

2,605,681  50 

16, 167, 484  05 

1,471,067  21 


4,031,502  00 


1,693,602  1!^ 
221,262  14 
320, 107  09 


24, 246,  689  59 


28, 024, 026  90 


I  submit  the  following  as  an  ap)>roximately  correct  statement  and  estimate  combined 
of  the  total  yield  of  precious  metals  for  the  States  and  Territories  of  the  United 
States  west  of  the  Missouri  Eiver,  excepting  New  Mexico,  for  which  I  have  no  data, 
viz: 

Arizona  shipments $163,739  03 

Estirnatf!  like  iunoniit  forwarded  by  other  routes  and  conveyances...  IC.:;, 739  93 

British  Columbia  shii)ments 1,349,580  83 

Estimate  20  per  cent,  by  other  conveyances ^  269, 916  16 

Colorado— excessive  if  any  variation 3,046,917  32 

California 16,399,354  89 

Estiniato  20  per  cent,  for  undervaluation  and  by  other  conveyances..  3,279,870  77 

Idaho - 2,408,001  58 

Estimate  20  per  cent,  by  other.couveyances 481,600  .U 

Montana.... 4,060,929  00 

Estimate  20  per  cent,  by  other  conveyances 812,185  80' 
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Nevada,  full $22,477,045  75 

Oregon,  full 1,693,(302  15 

Utah '. 357,437  95 

Estimate  ores  and  pig-metal  by  weight 1,  000,  000  00 

Washingtou,  full 320,107  09 

Total  yield  for  1871 58,284,029  66 


I  am  coulident  that  the  allowance  of  20  per  cent,  for,  we  may  say,  undervaluation 
and  other  conveyances,  is  a  liberal  concession,  and  that  the  total  product  did  not 
exceed  the  above  amount. 

I  take  leave  to  differ  widely  iu  many  points  from  these  estimates, 
and  for  most  of  my  corrections  of  tliem  I  have  positive  evidence.  Mr. 
Valentine's  addition  of  20  i^er  cent,  for  undervaluations  and  private 
shipments  may  be  sufficient  for  California,  but  it  seems  far  too 
little  for  Idaho  and  Montana,  while  for  Colorado  he  makes  no  such 
alloAA^ance  at  all,  but  transfers  the  exact  amount  of  the  express  ship- 
ments from  his  first  to  his  second  table,  with  the  eni<T;iiiatical  comment, 
"excessive,  if  any  variation."  If  this  means  anything-,  it  means  that 
the  Colorado  shipments  of  bullion  are  overvalued,  and  that  the  amounts 
upon  which  express  charges  are  paid  exceed  the  total  amount  pro- 
duced !  By  comparing  his  figures  with  those  given  in  my  chapter  on 
Colorado  it  will  be  seen  that  he  ignores  $92o,000  shipped  in  matte, 
$500,000  shipped  in  ores,  and  $100,000  used  by  manufacturers,  and  that 
the  product  of  the  Territory  is  consequently  about  61,323,000  more  than 
he  calculates. 

With  regard  to  Utah  this  statement  is  equally  imperfect.  He  esti- 
mates the  shipments  of  ores  and  base  bullion  at  81,000,000.  This  is  a 
mere  guess,  and  not  a  successful  one.  The  shipments  of  ore  from  Salt 
Lake  City  in  1871  amounted  to  10,S0G  tons,  averaging  at  least  $150  silver 
I)er  ton,  and  the  shipments  of  base  bullion  amounted  to  2,378  tons, 
averaging  $175  silver  per  ton.  This  gives  us  $1,020,000  as  the  value  of 
the  ores  and  $310,150  as  the  value  of  the  base  bullion,  to  which  sliould 
be  added  $500,000  for  the  lead  contained  in  ores  and  bars.  The  total 
of  these  items  is  $2,437,050,  against  $1,000,000  in  Mr.  Valentine's  esti- 
mate. Considering  that  he  makes  apparently  but  $0,000  allowance  for 
undervaluations  and  private  shii)ments,  it  is  quite  within  bounds  to  say 
that  the  product  of  Utah  for  1871  was  about  $2,800,000,  instead  of 
$1,357,437,  as  he  has  it. 

The  express  shipments  from  Arizona  he  doubles  to  obtain  the  total 
yield.  1  have  direct  evidence  that  this  result  is  too  small,  and  though 
I  cannot  say  precisely  how  much  too  small  it  is, I  believe  my  estimate  is 
near  the  truth. 

The  British  Columbia  shipments  are  omitted  from  my  table. 

The  product  of  New  Mexico,  omitted  by  Mr.  Valentine,  was  about 
$500,000,  and  the  product  of  Wyoming,  also  omitted  by  him,  was 
about  $100,000. 

In  calculating  for  the  whole  country,  east  and  west,  I  add,  under  the 
head  of  "  other  sources,"  $200,0U0  to  cover  the  product  of  the  southern 
States,  and  the  extraction  of  silver  from  lead-ores  not  otherwise  taken 
into  the  calculation. 

My  estimate  of  the  gold  and  silver  production  of  the  United  States 
for  the  year  1871  is  as  follows,  compared  with  former  years: 
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State  or  Territory. 


Arizona 

Calilbrnia 

Colorado 

Idaho  

Montana 

Nevada 

New  Mexico 

Oregon  and  Washington. 

Wyoming 

Utah 

Other  sources 


Total. 


1869. 


$1,  000, 000 

22, 500,  000 

*4,  000,  000 

7,  UOO,  OUO 

9,  000,  000 

14,  COO,  000 

500,  000 

3, 000,  000 


1 500,  000 


61,500,000 


1870. 


$800,  000 

25,  000,  000 

3,  C75,  000 

6,  000,  000 

9,  100,  000 

16,  000,  000 

5oy,  000 

3,  000,  000 
100,  (100 

1,  30IJ,  000 
525,  000 


60,  000,  000 


1871. 


$800, 000 
20, 000, 000 

4,  663,  000 

5,  OOO,  000 
8,  030,  000 

22, 500, 000 
500,  000 

2, 500,  000 
100,  000 

2, 300,  000 
250,  000 


66,  603,  000 


*  Including  Wyoming.        t  Including  UtJih. 

I  exclude  from  the  statement  for  1871  the  product  of  the  smelting- 
works  at  Wyaudotte,  Michigan,  which  is  believed  to  amount  to 
$800,000,  because  the  ores  there  redu(;ed  are  obtained  from  Silver  Islet, 
on  the  north  coast  of  Lake  Superior,  aud  outside  of  the  United  States. 

Further  comment  upon  the  above  figures  is  unnecessary.  It  is  evident 
that  the  product  from  placer-mining  has  coutinued  to  fall  oft',  and  that 
there  has  been  a  great  advance  iu  those  districts  which  are  chiefly  occu- 
pied with  quartz  mining.  In  California  the  placer  and  hydraulic  mines 
have  continued  to  suffer  from  lack  of  water ;  and  the  reduced  product 
of  that  State  is  probably  not  to  be  taken  as  a  measure  of  actual  decline 
in  these  branches  of  mining. 

The  amount  of  gold  and  silver  coined  at  the  mints  of  the  United 
States  during  the  year  ended  December  31,  1871,  is  shown  by  the  fol- 
lowing tables  furnished  by  the  chief  coiner : 

Statement  of  deposits  and  coinage  at  the  Mint  of  the  United  States,  and  'branches,  during  the 

year  ended  Decemier  ^1,1871. 

DEPOSITS. 


Mint  aud  branches. 


Gold-deposits. 


Silver-deposits. 


Total  deposits. 


United  States  Mint,  Philadelphia 

Branch  mint,  San  Francisco 

Branch  mint,  Carson  City 

Branch  mint,  Denver  . , 

Assay  office,  Charlotte 

Total 


$2,  884,  645  61 

24,96(1,  122  01 

2,  5 1. '5,132  79 

1, 020, 223  37 

16,  122  37 


31,396,246  75 


$2,121,924  26 

1,  247,  567  05 

■2,944,465  17 

2,937  67 

164  52 


6,  320, 053  67 


$5,  009, 569  87 

26,  207, 689  06 

5,459,597  96 

1,023,161  04 

16, 286  89 


37,  716,  305  42 
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RECAPITULATION. 


Gold  coinage. 

Silver  coinage. 

Base  coinage. 

Total. 

Pieces. 

Value. 

Pieces. 

Value. 

Pieces. 

Value. 

Pieces. 

Value. 

1, 124,  072 

S20,9GG,285  00 

7,  802, 498 

$3, 104,  038  30 

5, 815, 750 

$99, 890  00 

14,  832,  320 

$24,170,2)3  30 

A.  LOUDON  SNOWDEN.  Chief  Coiner. 

I  have  not  been  able  to  obtain  the  exact  figures  of  the  domestic  gold 
and  silver  deposited  for  coinage.  The  following  is  the  amount,  as  given 
by  the  Alta  California,  of  refined  gold  and  silver  deposited  in  the  United 
States  branch  mint  during  1871  by  the  San  Francisco  Assaying  and 
Eefining  Works: 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total  deposited 

Fine  gold  sold  in  market 

Total  product 


Gold. 


Ounces. 


56,  QTa.  18 
47,  932.  67 

45,  193.  42 
m,  574.  03 

101,  ,370.  17 
84,  000. 25 
92,  943.  53 
99,  648.  30 
80,  583.  85 
77, 245. 22 
66.  457.  66 

46,  762. 13 


895,664.41 
38,  228.  71 


933,  893. 12 


Value. 


$1, 16C, 
982, 
918, 

1,  978, 

2.  075, 
1,  720, 
1, 903, 
2,041, 
1,648, 
1,582, 
1,361, 

958, 


144  83 

403  50 

516  99 
479  79 
571  83 

279  01 
463  66 

517  97 
833  19 
375  19 

280  00 
274  24 


18,337,  175  20 
783, 222  37 


19, 120, 397  57 


Silver. 


Ounces. 


Value. 


18,  074.  60 
9,384.15 

22,814.50 
5,  594.  05 
8,981.75 

11,956.55 

23,(61.40 
101,714.35 

8.1,404.  15 
5,611.00 

67,  159.80 

40,  398.  60 


$24,254  93 

12,580  25 

30, 587  <.0 

7,  502  08 

12,0^4  94 

16,043  45 

31,733  90 

136,  502  09 

114,  .575  48 

7,  523  22 

90, 128  27 

54,  197  03 


400,  754.  90  ,     537,  688  C4 


This  gives  the  large  amount  of  $19,120,397.57  refined,  and  $783,222.37  was  sold  for  Japan,  China,  and  else- 
where. 

The  following,  from  the  Commercial  Herald  of  San  Francisco,  gives 
a  comparative  view  of  the  coinage  at  the  branch  mint  in  that  city  for 
the  years  18G8,  18G9,  1870,  and  1871,  as  follows  : 


Month. 


January 

February  . . 

March 

April 

May 

June....... 

July 

August 

September . 

October 

November  . 
December.. 

Total 


1868. 


$97, 000 

640,  000 

575,  000 

710,  OUO 

714,  000 

922,  000 

2, 355,  COO 

1,465,000 

2,  455,  OOO 

2,415,(100 

2,  595,  000 

2,  412,  000 

17, 365,  000 


1869. 


$467,  000 
185,  000 
743,  000 

1,. 579,  000 
985,  000 

1,348,000 

1,  040,  000 
689,  500 

2,  550,  000 
1,669,300 
1,648,000 
1,459,750 


14, 363,  550 


1870. 


$1,  060, 
985, 
2, 155, 
1,330, 
2,083, 
2,  106, 
120, 
2,  370, 
2,030, 
1,  875, 
1,965, 
1,  676, 


COO 
000 
000 
(iOO 

o;io 

000 
000 
000 
0(K) 
000 
I  00 
000 


1871. 


20, 355,  000 


$1, 
1, 


570,  COO 
171,725 
96.5,  000 
8;  0,(00 
178,050 
881,  0(X) 
760,  000 

9(;o,  o;.o 

210,000 
689,  000 
684,  800 
218,  OliO 


20,  026. 775 


The  coinage  of  the  mints  is  undoubtedly  in  excess  of  the  domestic 
deposits  of  bullion  for  coinage,  since  deposits  of  United  States  coin, 


&c.,  are  also  recoined. 


From  the  reports  of  the  Bureau  of  Statistics  of  the  Treasury  Depart- 
ment I  have  compiled  the  following  statement  of  the  imports,  exports, 
and  re-exports  of  the  precious  metals  during  the  year  ending  JDccember 
31,1871: 
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Degcription. 

Importg. 

Exports. 

Re-exports. 

Bullion : 

Gold    

$1,335,196 

147,  682 

$6, 068, 173 
20,  165,  739 

$4,780 
91,  342 

Silver 

Total      

1, 482,  878 

26,  233, 912 

96,122 

Coin : 

Gold             .  .. 

4,  506,  752 
10,  779,  785 

37,  293,  426 
1,904,004 

1  549,595 

Silver    .     -- - 

10  363  410 

Total 

15,  286, 537 

39, 197,  430 

11,913,006 

Year. 

Gold. 

Silver. 

Total. 

$19, 192, 299 

17, 402,  625 

13,681,984 

15,  599,  880 

6,  068,  173 

$15,  503,  527 
13, 987,  210 
12,748,315 
13,  171,419 
20,  165,  739 

$34,  695,  826 

1868  

31,389,835 

1869 

26, 430, 299 

1870 

28,771,299 

1871 - - - 

26,233,912 

years  .................................... 

Total  for  five 

71,944,961 

75,576,210 

147, 521, 171 

Adding  now  tlie  total  coinage  to  the  total  exports  of  bullion,  we 
liave: 


For  the  year  ending  December  31,  1871. 

Gold. 

Silver. 

Total. 

Coinage  .................. ..... ...... .... ....... 

$20,  966, 285 
6,  068, 173 

$3, 104,  038 
20,165,739 

$24,  070,  323 
26,  233,  912 

Exports  .......................................... ....... 

Total 

27,  034,  458 

23,269,777- 

50,  304,  235 

It  thus  appears  that  even  when  all  the  coinage' of  the  United  States 
mints  is  added  to  all  the  exports  of  bullion,  the  aggregate  is  far  below 
even  Mr.  Valentine's  estimate,  which  I  have  demonstrated  to  be  too 
small.  This  is  an  additional  proof  (if  one  were  needed)  of  the  futility 
of  attempting  to  calculate  the  gold  and  silver  product  from  the  mint  .and 
custom-house  returns,  making  no  allowance  for  ores  and  mattes  or 
base  bulUon  shipped  abroad  and  the  large  amount  consumed  (not  as 
coin)  by  manufacturers.  In  my  last  report  I  discussed  this  subject 
fully. 

I  add  some  statistics  of  general  interest  concerning  principally  the 
commerce  of  San  Francisco. 

[rrom  the  San  Francisco  Commercial  Herald.] 
TREASURE-PKODUCT,   IMPORTS,  ETC. 

The  receipts  of  treasure  from  all  sources,  through  Wells,  Fargo  &  Co.'s  express  dur- 
ing the  past  twelve  mouths,  as  compared  with  the  same  period  in  1870,  have  beeu  as 
follows : 

1870.  1871. 

From  northern  and  southern  mines $38,  402,  ir>2  $«5,  008, 385 

Coastwise,  north  and  south 4,  472, 594  3, 24.'),  431 

Imports,  foreign 5,  400,  883  4,108,724 

Totals 46,  :541,G2t)      42,  9G2,  jVlO 
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RECEIPTS  OP  TREASURE. 


Th»  following  table  comprises  the  receipts  of  treasure  in  this  city,  through  Wella, 
Fargo  &  Co.'s  express,  duriug  the  year  1871 : 

From  the  northern  and  southern  mines. 


1871. 


January 

February 

March 

April , 

May _ 

June 

July 

AugBit 

September 

October 

November . 

Decomber 

Total,  1871 
Total,  1870 
Total,  1869 
Total,  1868 
Total,  1867 


Silver  bullion. 


$1,212,164 
1,198,295 
1,  245,  340 
1,331,934 
1,  396,  895 
1,375,714 
1,  235,  873 
1,014,820 
1,104,074 
1, 120,  962 
1,195,511 
1, 176, 227 


14,  609, 809 
14, 152, 984 

not  separated. 

not  separated. 

not  separated. 


Gold  duat. 


$1, 

1, 

1, 
1, 
1, 
1, 

1, 


048, 572 
985,  047 
363,  130 
314, 122 
616,931 
375,  602 
211,742 
14.3, 134 
90(1,  238 
037, 640 
926,318 
950,  172 


1.3,  872,  648 
17,  762, 131 

not  separated. 

not  separated. 

not  separated. 


Coin. 


1,728 
657, 774 
699, 912 
429,  089 
781,584 
492,  026 
730,  253 
438,  734 
476,  622 
617, 079 
570,  601 
423,  526 


7, 125,  928 
6, 487,  037 
11, 572.  594 
6,  620,  897 
4, 812,  787 


Total. 


$3,  069,  464 
2,841,116 
3,  .308,  382 
3,  075, 145 
3,795,410 
3,  243.  343 
3, 177,  868 
2,  596,  688 
2,  480,  934 
2, 775,  681 
2,  692,  430 
2,  551,  925 


35,  608,  385 
38,402,152 

44,  045,  445 

45,  932,  940 
45, 404,  770 


From  the  northern  coast. 


January . . . 
February  .. 

March 

April 

May 

June 

July 

August 

September 

October 

November . 
December  . 


Total,  1871 . 
Total,  1870. 
Total,  1809. 
Total,  1868. 
Total,  1867. 


1871. 


Silver  bullion, 


$4,  865 


4,920 


9,785 


not  separated, 
not  separated, 
not  separated. 


Gold  dust. 


$147, 004 
86,  .597 
92,  425 
197  888 
232, 699 
153,  7i;9 
264, 155 
354,  535 
297,961 
217,971 
199,974 
307,  850 


2,  552,  668 

3,  380,  566 
not  separated, 
not  separated, 
not  separated. 


Coin. 


$100,  317 
43,  835 
51,728 
25, 170 
18,  .524 
01,393 
23,  181 
29,  676 
118,813 
86,818 
94, 800 
53,  781 


708,  096 
532, 901 
300,  397 
728, 851 
1, 396, 439 


TotaL 


$252,186 
130,  432 
149,  073 
223,058 
251,123 
215, 102 
287,  336 
384,211 
416,  774 
304,  789 
294, 834 
361,  631 


3, 270,  549 
3,91.3,467 
2,  958,  458 
2,  936,  955 
3, 801,  489 


F-om  the  southern  coast. 


January  ... 
February  . . 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November  . 
December . 


Total,  1871. 
Total,  1870. 
Total,  1869. 
Total,  1868. 
Total,  1867. 


1871. 


Silver  bullion 


$5, 750 


5,750 


not  separated. 


Gold  dust. 


$14,  073 
31,119 
22,391 
25,414 
44,  !!»7 
38, 336 
29,  925 
39,  667 

26,  486 
18,  430 

27,  904 

28,  845 


347,  627 
399, 888 
not  separated. 


not  sejiarated.!  not  seiiarateil. 
not  separated,  i  not  separated. 


Coin. 


$48,491 
47,  325 

43,  097 

44,  137 
47,  464 
39,  174 
56,  478 
58,885 
53,  827 
28,  078 
40,411 
44,016 


551,413 
844,  548 
227,  000 
.557,  0.30 
,  096,  440 


TotaL 


$62,  564 
78,  444 
71,2.38 
C9,  551 
92,451 
77,  560 
86,  403 
98,  .552 
80,313 
46,  .508' 
68,315 
72,  891 


904,  790 

1,  214,  436 
2,282,  .'-71 

2,  .'^i;4,  Olio 
2,391,341 
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The  receipts  from  the  northern  and  southern  mines  include  the  amounts  sent  East 
from  the  Virginia  oifice,  viz  : 


1871.  Silver  biirs. 

January §638,966 

February 708,885 

March 611,226 

April 713,450 

May 826,607 

June - 741,467 


1S71.  Silver  bars. 

July §604,905 

August 554,711 

September 542,676 

October 667,179 

November 723, 190 

December 767,516 


Total ^ 8,100,778 


COMBINED  EXPORTS. 

The  combined  exports,  treasuiie,  and  merchandise,  for  1871,  as  compared  with  the 
same  time  in  1869  and  18T0,  were  as  follows  : 

18C9.  1870.  1871. 

Treasure  exports §37,287,117  $32,983,140  §17,253,347 

Merchandise  exports 20,888,991  17,848,160  13,951,149 

Total 58,176,108  50,831,300  31,204,496 


MO\TSMENT  OF  COIN  IX  THE  INTERIOR. 

The  following  has  been  the  circulation  of  coin  through  Wells,  Fargo  &  Co.'s  express, 
during  1871: 

To  interior.  3^^^^ 

January §869,311  §957,536 

February 94.5,397  748,934 

March 887,722  794,737 

April 1,353,710  498,396 

May : 1,528,431  847,572 

June 1,394,225  592,593 

July ; 1,543,891  809,912 

August 1,924,787  527,295 

September 1,807,413  649,262 

October 1,864,941  731,975 

November 1,582,925  705,872 

December 1,687,129  521,353 

In  IS'yi 17,389,882  8,385,437 

Iul870 18,632,438  9,599,947 

Decrease 1,242,556  1,214,510 


SMemcnt  of  the  amount  of  treasure  exported  from  San  Franctseo,  tliroiujh  public  ehannels,  to 
eastern  domestic  and  foreign  ports  during  the  year  1871,  exelunive  of  shipments  through 
United  States  mail. 


To  New  York : 

In  January .;904,  4^6  37 

In  February 1, 141,  IGo  91 

In  March 1,091,048  49 

In  April 074,  052  04 

In  May 4 8.i2,  453  26 

In  Juno 939,19170 

In  July 017,  8r)2  23 

In  August 535,  371  86 

In  September 342,47100 

In  October 399,  285  50 

In  November 270,008  15 

lu  December 384,  942  22 


To  England : 

In  January 

In  Febmarj' 

In  March 

In  April 

In  May 

In  Juno 

In  July 

Li  August 


114,243  53 
143,273  41 
154,  077  .52 
33,5,701  45 
338,  776  80 
.301,  849  18 
3(15,  833  00 
392,  C56  92 


-S8,  057, 279  33 


In  September 6216,  974  69 

In  October 367,  658  29 

In  November 273,  740  62 

In  December  .• 239,  396  33 


To  China : 

In  January 

In  February  . . . 

In  March  .'. 

In  April 

In  May 

In  Juno 

In  July 

In  Aug:u8t 

In  September  . 

In  October 

In  November.. 
In  December  . . 


-?3, 184,841  74 


381,  023  26 
312,116  65 
327,  656  50 
177,  338  85 
301,811  26 
275,551  93 
270,  316  70 
581,  938  10 


327,  629  68 
427,  825  79 


To  Japan : 

In  .Tanunrj- 

In  February... 
lu  March 


3,  443,  208  79 


15,950  00 
7.  918  00 


H.  Ex.  211- 


-33 
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InApvil S4,000  00 

luMav 00,000  00 

In  Juue 26,911  29 

In  July G3,500  00 

In  Auaust 

In  SeiJtc-mber 107,  956  95 

In  October 

In  November 2C2,  926  91 

In  December 129,  249  52 

5739, 412  67 

To  Panama : 

In  Jiiuuarv 10,  000  00 

In  Fcbrna'ry 10,  QUO  00 

InMareh 10,000  00 

luAprU 10,000  00 

In  May 10,000  00 

InJoiie 12,779  00 

In  July 11,058  71 

InAu^ust 10,000  00 

In  September 10,000  00 

InOctober 10,000  00 

In  Xoveml>er 6,  308  78 

In  December 5,  000  00 

115, 1!6  49 

To  Central  America  : 

In  January 20,  000  00 

In  February 20,  000  00 

In  April 2,  800  00 

In  June 908  60 


In  July $14,110  00 

In  August 5,150  00 

In  September 12, 100  00 

In  October 

In  November 20, 184  94 

In  December 40, 113  00 

§135, 

To  Montevideo : 

In  June 13,09163      • 

13, 

To  Callao : 

In  August 500,000  00 

In  September 1,  000,  000  00 

1,500, 

To  Tahiti : 
InAusust 26,000  00 

26, 

To  Honolulu : 

In  November 30,  000  00 

30, 

To  ^Mexico : 

In  December 10,  000  00 

10, 

Total  for  1871 17,253, 

Total  for  1870 32,  983, 

Decrease  for  this  year 15,  729, 


3G0  54 

091  62 

000  00 

000  00 

000  00 

coo  00 

347  11 
140  04 


i92  93 


TREASURE  EXPORTS. 


{Anotlier  statement  from  the  Alta  California.) 

The  export  aud  destination  of  treasure  during  the  years  1870  and  1871,  respectively, 

were  as  follows : 

1870.  1871; 

To  China $6,  055,  080  49  ^,364,5-29  99 

To  Central  Americau  ports 284,475  08  229,008  55 

ToEngland 9,788,310  20  3,010,584  45 

To  France 190,410  24  

To  Japan 855,975  42  747,627  67 

To  Tahiti                                           26,000  00 

To  New  York! 14,107,800  21  7,737,180  60 

bypost-office 12,287,291  21 

ToiPeru                   2,130,084  70  1,500,000  00 

To  Sandwich  Islands 25,500  00  30,000  00 

ToMexico 10,000  00 

To  Brazil ■- 13,091  00 

Total                                  33,566,898  39  28,953,813  45 

Add  duties"..." 4,901,150  31  7,378,270  42 

Net 38,463,048  70  30,332,033  87 
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"ilxports  of  treasure  via  Fanamfi. 


Date. 


January  3 

January  18  . . . 
February  3  ... 
February  18  ., 

March  4 

March  18 

April  3 

Apriin 

May  3 

May  17 

JuneS 

Juuel7 

July  3 

July  17 

August  3 

August  17. ... 
September  2.. 
September  17. 

October  3 

October  17 

November  3  .. 
December  2... 
December  16.. 


Gold  bars.        Silver  bars.        Gold  coin 


Total. 


$28,  713  61 
43, 768  05 


21,603  03 
56,619  95 
77,  023  59 
83,  627  89 
47,  866  37 
50,712  97 
36,474  89 


36, 141  31 
70,  585  48 
141,960  63 
63, 135  82 
19,  396  66 
57,  026  36 

23,  937  61 

24,  000  37 
14,  887  30 
24,  111  39 


$84, 959  42 
97, 407  69 


109,511  33 
22,  683  06 
8.9, 114  18 

111,415  73 

119,945  75 
85,  336  79 

126,  962  24 
87,  699  00 

204,  775  53 
64,916  16 
98,  263  74 
81,0.37  05 
41,793  15 
91,466  06 

216,  782  22 
69,  912  10 

119, 179  50 
91,  242  63 

139, 154  95 


921,  613  33  2,  123,  5.54  31  3, 168, 108  01 


$5,  570  50 
35,  000  00 
27,  077  67 
5,  000  00 
5,880  10 
5,  000  00 
9,  388  eo 
5,000  00 
7,  000  00 

5,  OUO  00 

6,  687  06 
19,  091  62 
20, 168  71 

5,  000  00 

10,959  00 

505,  000  00 

518, 283  00 

505,  000  00 

5,  000  09 

5,  000  00 

21,  493  72 

45,113  00 

10,  000  00 


Total. 


$5,  570  50 

138,673  03 

168,273  41 

5,  000  00 

115,  .391  43 

49, 286  09 
155,  122  13 
193, 439  32 
210,  573  64 
138, 203  16 
185,  362  27 
143,  265  51 
224,  943  24 
106,057  47 
179,  809  22 
727, 997  70 
623,211  97 
61.5,862  72 
278, 808  58 

98,  849  71 
164,  678  59 
151,  242  99 
143,  266  34 

6,  213,  340  56 


NOTK.— The  total  exports  of  treasure,  as  above,  Include  $45,000  in  silver  coin. 

Bailroad. 


January  ... 
February  . . 

March 

April 

Way 

June 

July 

August 

September . 

October 

Kovember  . 
December . 


Date. 


Total . 


Gold  bars. 


$288,  3.56  85 
332,  530  43 
504,539  65 
270,584  19 
445,  757  56 
335,  240  14 
122,  620  77 
600  00 


29,  055  07 

10,6t:2  18 

112,494  62 


2,410,431  46 


Silver  bars. 


$492, 
579, 
550, 
305, 
504, 
529, 
656, 
435, 
338, 
370, 
264, 
165, 


136  22 
337  69 
136  11 
657  95 
525  60 
408  08 
475  65 
674  35 
263  39 
240  43 
345  97 
703  93 


5, 171,  909  37 


Gold  coin. 


$34,  098  00 
"i9,699'oO 


7,205  10 
5,  191  80 


66, 193  90 


Total. 

1814, 591  07 
911,  4U8  12 
1,074,424  76 
576,242  14 
950,  283  16 
871,  853  33 
784, 288  22 
436,  274  75 
338,  263  69 
389,295  50 
275,008  13 
178, 198  5.') 

7,712,180  60 


Exporis  fo  China,  4"C.,  ver  steamers  and  sail-vessels. 


To  (Ehina  : 

February  1 

March  1 

April 

Way 

June 

Jn\y 

August 

St-ptember 

September  30  ... 

November  1 

November  8 

December  1 

December  1 

To  Japan ; 

February  1 

March  1 

April 

May 

June 

July 

September 

September  30  ... 

November  1 

December  1 


Date. 


Gold  bars. 


$14,900  00 

200  OU 

5,  740  00 

21,  445  85 

14,074  50 

42,  063  38 

16.3,551  70 
2.5,  427  00 
94,  544  60 
78,  429  78 


111,343  91 
(silver  bars.) 


(silver  bars.) 


$,")9,  460  34 

5,  996  61 

262,926  91 

129,  219  52 


Mexican 
dollars. 


$334,193  76 
190,387  15 
184,  338  00 

87,  073  00 
206,0.32  00 
104,638  00 

16,  065  00 
212,  274  00 

78,41)4  00 
130,  945  CO 


36, 105  20 


$;.5,  590  00 

5,  UOO  00 

4.  000  00 

60,  000  00 

24, 911  29 

63,  500  00 

101,  COO  00 

14,  000  00 


Total . 


1,629,354  05 


2,008,456  41 


Gold  coin. 


$31,929  50 

124,  447  50 

137,  045  50 

58,  820  00 

72,915  00 

7 1 , 567  55 

90,  700  00 

77,  942  50 

76,681  50 

11.5,909  90 

30,  000  CO 

214,  387  75 


$2, 000  00 


1,  102,346  70 


Total. 


$381,  023  26 
315,034  05 
327,  133  ,50 
117,338  35 
3.57,511  26 
278,  268  93 
270,  316  70 
315,  643  50 
250,  210  60 

325. 248  68 
30, 000  00 

361,8.32  75 
65,  991  94 

$15,590  00 

5,  000  00 

4,  000  00 

60, 000  00 

26,911  29 

63,  500  00 

160,  460  34 

19,996  61 

262,  926  91 

129. 249  52 


4,112,157  66 
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Total  gold  received  in  San  Francisco  according  to  tlic  Alta  California : 

Sent  to  mint  for  coinage - $18,337, 175 

Exported  by  Panama  steamers $921, 613 

Exported  East  by  railroad , 2,  410, 431 

Exported  to  China,  Japan,  &c <. .  1,029,354 

4,361,398 

Total  in  San  Francisco 22,698,573 


Tahidated  statement  of  the  dividends  dis'bursed  to  stocl-holders  in  each  month  of  the  year  1871 

})y  tlw  mining  companies  of  California,  Nevada,  and  Idaho,  whose  offices  are  located  in  San 

Francisco. 

fProm  the  Alta  California.] 


Name  of  mining  company. 


Amador,  (California) 

Ohollar-Potosi; 

Crown  Point 

Eureka,  (California) 

Eureka  Consolidated. ... 
Golden  Chariot,  (Idaho). 
Greenville,  (California)  . 

Hale  and  Norcross 

Keystone  Quartz 

Meadow  Valley 

North  Star,  (California)  . 

Pioche 

Raymond  and  Ely 

Redington  QuickKilvor  . . 

Si«rra  Nevada 

Succor  Mill 

Yellow  Jacket 

Yule  Gravel 


January. 


$260,  000 

"io.'ooo' 


40,  000 
'46' 000 ' 


60,  000 
9,000 


February. 


$280,  000 


40,  000 
50,  000 
60,000 


40, 000 


60,  000 
9,  OUO 


March. 


April. 


$280,  000 


40,  000 
37,  500 
70,  000 


40,  000 


9,000 
"30,"  600' 


$14,  800 
280,  000 


40,  000 
37,  500 


40, 000 


9,000 


May. 


$9,  250 
280, 000 


40, 000 


12,  000 


June. 


$56, 000 

120,  000 

20,  000 


4,000 


12,  000 


July. 


$56,  000 

120,  000 

20,  000 


60, 000 
6,000 


20,  000 
"48,' 606' 


30,  000 
6,300 


6,300 


30,  000 
6,300 


30,  000 
6,300 


48,000 


48,  000 


60,000 


60,  000 


60,000 


60,000 
5,000 


Total. 


537, 000 


587,  000 


554,  500 


517,  600 


407,  550 


308,  300 


363,  300 


Name  of  mining  company. 


Amador,  (California) 

Chollar-Potosi , 

Crown  Point ., 

Eureka,  (California) 

Eureka  Consolidated 

Golden  Chariot,  (Idaho) 
Greenville,  (C.iliforuia) . 

Hale  and  Norcross 

Keystone  Quartz 

Meadow  Valley 

North  Star,  (California) 

Pioche 

Raymond  and  Ely 

Redington  Quicksilver.. 

Sierra  Nevada 

Succor  Mill 

Yellow  Jacket 

Yule  Gravel 


Total . 


August. 


$28,  000 
120,  000 


50,000 


60,  000 


30,  000 
6, 300 


60, 000 
5,000 


359, 300 


September. 


$28,  OUO 
120,  000 


50,000 


5,000 
60,  000 


20, 000 
45, 000 


11,400 
"  5,006' 


344,  400 


October. 


$28,  000 


50,000 


90,  000 


120,  000 


10,  000 


298,  000 


November. 


$28,  000 


7,500 
90,000 


150,  000 


5,000 


280,  500 


December. 


,000 


7,500 
90,  000 


150,  000 


5,000 


280,  500 


Total. 


$24,  050 

1, 652,  000 

480,  000 

240,  000 

275, 000 

170,000 

4,000 

160,  0110 

20,  000 

570,  000 

66,  000 

20,  000 

615,000 

31,500 

20,  000 

11,400 

444,0.10 

35,000 


4, 837, 950 


The  foregoing  disbursements  compare  as  follows  with  the  amonnts  paid  by 
and  other  mining  incorporations  for  the  previous  year* : 

1870. 

Amador $155,400 

Argeuta 21,000 

Chollar-Potosi 658,000 

Crown  Point 

Eureka 430,000 

Eureka  Consolidated 

Golden  Chariot 75,000 

Golden  Rule 3,000 

Greenville 

Gould  and  Curry 48,000 


the  same 

1871. 

$24, 050 

l,652,'o66 

480, 000 

340, 000 

275, 000 

170, 000 

4,000 


MISCELLANEOUS. 
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1870. 


Hale  anclNorcross §504,000 

Ida  Elmore 20,000 

Kentuck 30,000 

Keystone 

Meadow  Valley 150,000 


Metropolitan  Mill 
North  Star 


Original  Hidden  Treasure . 


Pioche 

Raymond  and  Ely 

Kedington  Quicksilver. 

Sierra  Nevada 

Succor  Mill 

Union 

Yellow  Jacket 

Yule  Gravel , 

Wheeler 


10, 000 
IG,  500 
32,  000 


37, 500 
30,' 000 

6,  OOO' 


1871. 
§160, 000 


20, 000 
570, 000 


G6,  000 

26,"66o 
615,000 
31,500 
20, 000 
11,400 


444, 000 
35,  000 


Total 2,226,400        4,837,950 


Tabular  statement  of  the  immler  and  amounts  of  assessments  levied  and  dividends  disbursed 
and  other  information  j)ertaining  to  the  leading  mines  of  California,  Nevada,  and  Idaho, 
dealt  in  at  the  San  Francisco  stock-board,  being  an  extract  from  the  tabular  statement  pub- 
lished by  B.  Wheeler,  editor  of  the  San  Frandsco  Stock  Report,  December  13,  1871. 


Companieg. 


CALIFORNIA. 


Amador 

Eureka 

Oriental 

Union  Mill  and  Mining  Company 

Maxwell 

St.  Patrick  Gold  Mining  Company 

Independent  Gold  Mining  Co 

Bellevue , 


Total . 


NEVADA. 

Washoe  diiitrict: 

Alpha  Consolidated 

Boleher 

Bullion 

Buckeye , 

ChoUar-PotosJ 

Confidence 

Consolidated  Virginia. 

Crown  Point , 

Daney 

Empire  Mill 

Exchequer , 

Flowery 

Gold  Hill  Quartz 

Gould  and  Curry , 

Hale  and  Norcroua 

Imperial , 

Julia , 

Justice , 

Kentuck 

Occidental 

Ophir 

Overman 

Savage  

Segregated  Belcher 

Sierra  Nevada 

Succor  Mill  and  Mining  Company 
Yellow  Jacket 


Total. 


o  a 

u   *" 

a 

3 
"A 


19 
3 


43 

3 

3 

9 

10 

21 

37 

7 

8 

1 

4 

11 

35 

I'J 

30 

11 

5 

5 

19 

19 

5 

14 

36 

1 

14 


Si 

a 

3 


1,8.50 
1,  C8IJ 
1,800 


1,800 

1,800 

20,  000 


300 
1,040 
2.  f>00 


2,800 
130 

1,160 
600 

2,  000 

75 
400 

3,  600 

13i 

1,200 

400 

184 

2,000 


95 


1,400 

1,200 

800 

160 


7,600 
1,200 


.a 


CD   3 

a 

3 


3,  7ii0 

20,  000 

18,  000 

5,000 

4,000 

5,000 

25,  000 

8,000 


6,000 

10,400 

5,  000 

16,  000 

28,  000 

1,560 

11,600 

12,  000 

8,000 

1,200 

8,000 

12,  000 

5U0 

4,800 

8,000 

4,000 

10,  000 


2,000 
10,  000 
16,  800 
12,  800 
16,  000 

6,  400 
20,  OOO 
22,  800 
24,000 


1;  'O 

a 


33 
62 


44 


38 
6 


20 
2 

21 


8 
36 
3(i 
30 


32 

1 

22 


52 


11 

1 

25 


o  •= 


$54,  000 
12,  S-dO 
53, 880 
55,  000 
24,000 


199,  380 


132, 000 

660,  800 

1,  744,  500 

40,  000 

462,  000 

218,880 

174,000 

623,  370 

480,  000 

104,  4y0 

128,000 

12,  000 

35,  0(10 

705,  600 

770,000 

5:)0,  000 

111,200 


90,  COO 
165,000 
1,144,000 
798, 688 
468,  000 
212,  8110 
500,  000 


1,518,000 
11,217,238 


■a  S 

Cm  m 

23 

3.2 

o  -^ 

S  X 

=  -3 

H 


$860,  050 
1, 734,  000 


134, 250 


2,  708,  300 


421,  200 


3,  024,  000 
78,  000 


1,  338,  000 

56,  fX)0 

513,  600 


41,250 
3,  826, 800 
],, '198,000 
I,  067,  500 


1,252,000 

20,  000 

1, 394,  400 


4, 288,  000 


102,  500 

22,  800 

2, 181,  000 

21,  527,  550 


aa 
< 


$3  00 

1  00 

13  47 

11  00 

3  00 


22  00 

63  50 

215  50 


16  50 
140,00 

15  CO 
51  94 
60  00 
87  00 

16  00 
1  00 

70  00 
^47  00 

9G  25 
132  50 

11  12 


45  00 
16  50 
68  33 
62  39 
29  25 
33  25 
25  00 


63  25 


a 


>  » 

'o  dS 


O 

a 


$232  50 
86  70 


40  50 


2  50 

108  00 
50  00 


ni  50 

7  00 

428  00 


82  50 
797  25 
199  73 
266  87 


626  00 

2  00 

82  97 


268  00 


5  12 

1  00 
91  00 
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Tabular  statement  of  the  numler  and  amounts  of  assessments,  cf-c. — Coutiuued. 


Companies.  , 

s 

OQ 
00 

o  a 

»-§ 

c  a 

Xi 

3 

'A 

.s 

0) 

c  a 

a 

"A 

s 

Si 

a 

3 

iz; 

a 
x> 

a 

'A 

a5 

a  =i 

°  2 

>    . 

11 

11 

v; 

5  3 

s.a 

1^- 

■a 
a 
a> 
■3 

>  P 
"3  3 

<«.a 
0  " 

a  S 
a  c 
0 

a 

< 

■White  Pine  district: 
Consolidated  Silver  AVedge 

20,  000 
50,  000 
12,  OO'J 
3G,  000 

20,  000 
10,  000 

21,  333 
20,  000 
30,  000 
21,333 
20,  000 

ConsQlidated  Chloride 

3 
2 
8 
9 
4 
.5 
6 
4 
4 
3 

""mo 

1,809 
1,000 
4,000 

"i.'eoo' 

3,000 

800 

1,000 





o 
...... 

256, 666 
9,000 

59,  400 

44, 000 
fio,  000 

168.  664 

122,  000 

6,000 

41,206 

6,000 

5  00 
75 

1  65 

2  20 
4  50 
8  00 
6  10 

20 

1  95 

30 

3  00 

Hidden  Treasure  Consolidated 

Mammoth ...........->.... 

Noonday ....... 

Metropolitan  Mill  and  Mining  Co. 

Original  Hidden  Treasure 

Silver  Wave 

10,  000 
31,  999 

1  00 
1  50 

Silver  Vault 

Virginia 

General  Lee 

Total 

757,  298 

41,  999 

Battle  Mountain  district : 
Nevada  Butte 

3 

4,200 

20,  000 

60,000 

Ely  district: 
Meadow  Valley 

7 

'I,' 656" 

200 
1,000 

200 
I,0u0 

60,  000 
30,  000 
6,000 
20,  000 
30,  000 
15,  000 

10 

8 

210, 000 

720,  000 
465,  000 

3  50 
"'"3'66' 

12  00 

Raymond  and  Ely . .... 

15  50 

Meadow  Valley  West'n  Extension. 
Pioche.-.. 

5 

18,000 

1  00 

20, 000 

Washin'^ton  and  Creole ... 

1 

30,  000 
7,500 

1  CO 
50 

Lillian  Hall . 

Total 

265,  5C0 

1,  185,  OUO 

50,000 
50,  000 
50,  000 
5-J,  OUO 

Eureka  district : 

4 

275,  COO 

56' 

5  50 

O 

25,  000 

Mineral  Hill            

87,  500 

1  75 

Total 

112,  500 

275,  COO 

Grand  total 

13,  224,  916 

26,  147,  849 

IDAHO. 

Golden  Chariot 

2  750 

3    

5             44(1 

10,  000 

10,  (00 

6,  OiiO 

12,  000 

9 
6 

80,  000 

95,  000 

54,  000 

384,  000 

350, 000 
60,  000 

8  00 

9  50 

9  00 
32  CO 

.■55  00 

Ida  Elmore . 

6  00 

HiKin^  5>tar 

7 

1,200 

Total 

613,  003 

410,000 

The  first  statement  of  this  kind  ever  published  was  issued  by  Mr. 
Wheeler  early  in  the  spring  of  1871,  and  was  just  in  time  to  be  incor- 
porated in  my  last  report,  while  it  was  in  the  hands  of  the  Public  Printer. 
Since  this  first  issue  of  April  8  (says  Mr.  Wheeler)  the  dividends  have 
increa.sed  from  $22,797,849  to  $26,147,849,  and  the  assessments  from 
811,327,237  to  $13,199,910.  The  above  figures  exhibit  a  splendid  show- 
ing, whiclj  -will,  however,  be  further  improved  upon  the  coming  year. 
Since  November  15  Dauey  levied  an  assessment  of  $8,000;  Overman, 
$25,000;  Original  Hidden  Treasure,  $31,499;  General  Lee,  $2,000; 
Golden  Chariot,  $30,000;  Washington  and  Creole,  $15,000;  Lillian  Hall, 
$7,500;  Jackson,  $12,500,  and  Phenix,  $25,000,  the  whole  aggregating 
$157,099.  The  dividends  disbursed  Avithin  the  same  period  are  as  fol- 
lows: Chollar,  $28,000;  Raymond  and  Ely,  $150,000,  and  Meadow  Valley, 
$90,000,  being  a  total  of  $208,000,  exceeding  the  assessments  by  $110,901. 

There  are  some  slight  clerical  errors  in  the  foregoing  table,  all  of 
which  I  am  not  able  to  correct  by  oflicial  statements,  and  therefore  I 
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leave  the  table  as  it  stands.  Mr.  Wheeler's  total  of  divideuds  up  to 
April  8,  1871,  $22,797,819,  is  $814,800  larger  thau  the  total  given  in  my 
extract  from  his  table  of  that  date,  (see  my  last  report,  page  111,)  viz, 
621,953,019.  The  diiference  is  due  to  the  inclusion  in  his  table  of  the 
Idaho  mines,  which  I  then  omitted,  but  now  retain,  (on  account  of  his 
totals  as  now  given,)  and  to  some  other  completions  or  corrections  of 
the  first  table  which  I  cannot  trace,  but  which  amount  to  $131,800  at 
least. 

In  the  present  table  I  have  noted  the  following  discrepancies :  The 
Amador  dividends,  at  $232.50  per  share,  amount  to  $800,250 ;  the  total 
Eureka  dividends  are  given  in  the  company's  official  report  at  $1,091,000; 
the  total  for  California  dividends  should  be  $2,728,300,  according  to  the 
items  given.  Eaymond  and  Ely  has  made  (including  the  December  divi- 
dend) $015,000  dividends,  instead  of  $405,000.  Mr.  Wheeler  has  simply 
omitted  the  December  dividend,  doubtless  declared  after  the  prepara- 
tion of  his  table. 
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Highest  and  loivest  imces  of  mining  stocks  for  the  past  twelve  months. 
[From  the  San  Francisco  Weekly  Stock  Report.] 


DECEMBER. 

JANUAKY. 

FEBRUARY. 

MARCH. 

APRIL. 

MAY. 

Name  of  company. 

50 

•a 

a 

QQ 

to 

o 

a 

3 

to 

K 

33 

I 

00 

■a 

& 

o 

Alpha 

$8  00 
245  00  i 

$5  00 
245  00 . 

$5  50 

325  00  i 

4  00 

14  00 

$3  00 

287  00 ; 

3  00 

6  50 

$4  00 

327  00 

3  00 

20  50 

$4  00! 

303  00. 
1  87 
9  50 

518  00 

345  «o; 

2  50 
87  50 

$5  00  $12  00 

$8  00 

350  00 

2  25 

39  00 

no  00 

$6  50 

325  00  390  00 

366  00  290  00 

I  00 
17  00 

3  50 
75  00 

2  87 
142  00 

2  00 

"Rolfhpr      _      ..........•••. 

8  00 

5  00 
91  00 
18  00 

6  75 
5  00 

4  00 

5  00 
68  00 
10  00 

3  00 
5  00 

63  00 

79  00 

41  00 

3  00 

65  75 

15  75 

3  00 

78  00 
55  00 
10  50 

69  50 

31  00 

1  62 

82  00 

160  00 

12  50 

25  00 

64  00 

35  00] 

5  00 

10  00 

90  00 
195  00 
18  37 

71  00 

132  00 

8  25 

85  00 

310  00 

11  50 

15  00 

45  00 

183  00 

Consolidated  Virginia 

8  12 
15  00 

Consolidated  Silver  Wedge. 

1  85 

7  25 

85  00 

13  25 

80 

5  00 

82  59 

10  00 

1  00 

7  50 

90  00 

11  62 

5  00 

6  00 

95 
5  00 
81  00 
9  87 
1  00 
5  00 

•7  75 
380  00 

18  75 
6  00 
5  00 

4  00 
375  00 

15  .50 

5  00 
5  00 

6  00 

365  00 

16  62 

2  50 

73  00 

7  25 

6  25 
78  00 
14  50 

3  00 

73  00 

9  50 

10  50 
90  00 
12  75 
25  00 
7  00 

6  00 

Kureka .... ............... 

80  00 

Eureka  Consolidated 

9  50 
12  00 

3  00 

3  00 

3  00 

3  00 

8  00 

4  00 

6  00 

Flowerv        __.        ......... 

frould  and  Ourrv. ......... 

90  00 

45  00 

51  50 

41  00 

60  00 

37  00 

70  00 

40  00 

67  00 

50  00 

115  00 

65  00 

Gold  Hill  Ouartz 

80 
80  00 
95  00 

70 
37  50 
76  50 

1  00 
43  00 

82  50 

90 
32  50 
51  00 

93  50 
121  00 

67  50 
102  00 

83  25 
107  00 

64  00 
97  00 

85  00 
103  00 

71  00 
86  00 

46  00 
65  00 

.37  00 

Hale  and  Norcross 

Hidden  Treasure  Conaoli- 

52  00 

17  00 
22  00 

12  00 
11  00 

12  00 
22  00 

7  00 
10  50 

12  00 
10  50 

7  00 
4  00 

14  50 

48  50 

8  00 
6  00 

18  00 
42  00 

12  50 
18  00 

16  00 

85  00 

3  50 

1  12 

14  00 

24  00 

Tndenendent  .............. 

3  50 

•Ts^ckson  .................. 

6  25 
2  37 

2  50 
2  50 

3  62 
2  50 

1  50 

2  25 

2  25 
2  25 

1  00 

2  25 

1  62 

62 

87 

Julia  ..................... 

6  00 

2  00 

41  00 

30  00 

40  00 

31  00 

50  00 

27  00 

120  GO 

46  66 

90  00 

C4  00 

112  00 

65  00 

40 

19  50 

9  00 

35' 00 

34 

5  00 

8  50 

23  50 

30 
15  00 

22 
8  00 

80 
11  50 

35 
8  25 

70 
10  00 

40 

7  50 

77 
8  25 

45 

5  00 

Maxwell .     ............... 

Meadow  Vallev .. 

28  00 

23  00 

30  00 

22  00 

26  50 

13  50 

19  50 

15  00 

18  75 

14  00 

Meadow  Valley    Western 

Mineral  Hill 

Metropolitan      Mill      and 
Mininer  Comnanv. ....... 

Noondav  ......  ........... 

40 

20 

30 

30 

1  00 

30 

80 

45 

1  50 

45 

Nevada  Eutte ............. 

50 
6  00 

50 
3  00 

Ophir 

5  75 

3  12 

7  25 

3  25 

19  00 

5  87 

16  75 

6  OC 

10  00 

6  25 

Oriffinal  Hidden  Treasure 

6  00 

6  00 

2  12 

21  25 

2  87 

2  00 

1  00 

15  00 

3  25 

6  7c 

1  37 

25  OC 

3  00 

2  00 

60 

18  50 

7  OO 

5  62 

1  5C 

25  OC 

3  25 
2  50 

80 
21  00 

9  5C 

6  2c 

1  8C 

23  2e 

6  7c 
3  5f 

1  !•: 

20  OC 

11  25 

7  50 

2  00 

22  00 

7  00 

6  00 

3  00 

2  25 

Phenix  ....     ............. 

1  60 

18  50 

HiHinsr  Star. ............... 

52  00 

3  Ofl 

21  OC 

39  00 

1  00 

18  OC 

56  75 

3  75 
22  00 

4  OO 

45  50 
1  50 

13  00 
1  00 

52  OC 

3  6s: 

15  OC 

34  5C 

1  5C 

)   12  OC 

80  OC 

11  OC 

15  5C 

6  5C 

36  75 
3  75 

10  00 
3  25 

70  OC 

16  OC 

16  n 

7  OC 

35  OC 
>     6  01 

12  OC 
)     5  2c 

)   54  00 
>   14  50 
)   18  00 

46  00 

Segregated  Belcher 

8  75 
12  50 

Silver  Wave  .............. 

Silver  Vault 

...... 

St.  Patrick  Gold  Mining  Co. 

55  OC 
4  00 

55  00 

7  5C 

4  OD 

6  OC 

1     3  5C 

10  OC 

5  50 

6  5C 

)     3  8- 

2  50 

Union  Mill  and  Mining  Co. 

3  5C 

48  a 

1  50 
37  OC 

3  5f 
45  OC 

)     3  Of 
)  39  7c 

6  OC 
80  01 
12  OC 

2  OO 
42  OC 
12  OC 

5  OC 
71  OC 

)     4  OC 
)   62  5C 

) 

Yellow  Jacket  ............ 

48  OC 

35  OC 

)   99  00 
10  87 

64  00 

Piocho . .... 

8  00 

Waabington  and  Creole 
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Highest  and  lowest  prices  of  mining  stocks,  cj-c. — Contiuued. 


JUNE. 

JULY. 

AUGUST. 

SEPTEMBER.      OCTOBER. 

NOVEMBER. 

Name  of  company. 

.a 
W 

CO 

o 

a; 
XI 
bo 

w 

o 

X 

•a 

& 

0 

•a 

1 
1^ 

■a 

Vi 

3 

be 

1 
1^ 

$12  00 

315  00 

4  12 

245  00 

$7  00 

275  OO 

2  75 

125  00 

$10  00 

300  00 

3  75 

242  00 

$8  00 

270  00 

]  50 

140  00 

$10  00 

275  00 

2  50 

240  00 

$8  00 

265  00 

1  50 

196  00 

$20  00 

200  00 

4  00 

405  00 

$9  5CI 

290  00 

1  87 

255  00 



$20  00 

290  00 

6  00 

405  00 

$9  00 

287  00 

3  00 

305  00 

$10  00 

290  00 

4  00 

400  00 

$8  50 
270  00 

Amador----.-  ............ 

2  50 

330  00 

Chollar-Potosi . .. 

60  00 

340  OO 

10  50 

40  00 

267  00 

8  75 

52  00 

330  00 

9  75 

31  00 

290  00 

6  00 

35  50 

28  50 

32  50 

340  00 

11  50 

27  00 

295  00 

7  00 

35  00 

316  00 

10  50 

28  50 

280  00 

8  00 

34  00 

350  00 

9  50 

29  25 

310  00  274  00 

290  00 

CoDHolidated  Virginia 

10  00 
20  00 

6  50 
20  00 

8  00 

Consolidated  Silver  Wedge . 

8  50 
68  00 
15  00 

4  00 
48  00 
12  75 

6  50 
52  00 
15  00 

3  50 

12  50 

13  75 

5  00 
20  00 
16  62 

3  50 
11  00 
14  25 

12  50 
25  50 

4  00 
17  50 

8  0« 
19  50 
19  00 

6  00 

12  00 

9  00 

7  00 
25  00 
29  00 

6  75 

19  00 

Eureka  CoBsolidated 

20  75 

9  00 

6  00 

6  00 

8  00 

is  50 

18  00 

14  00 

6  00 

7  00 

6  00 

173  00 

82  00 

125  00 

102  00 

124  00 

95  00 

127  00 
17  00 

93  00 
17  00 

120  00 

94  00 

113  00 

90  00 

Gold  Hill  Ouartz 

Oeneral  Lee  ..---...-...-. 

.-.--. 

25 
23  00 
119  00 

20 

Golden  Chariot ......... 

56  66 
72  00 

41  50 

58  00 

51  50 
145  60 

36  00 
58  00 

31  50 
122  00 

17  00 
72  00 

29  00 
HI  00 

13  00 
82  50 

15  50 
130  00 

10  00 
90  00 

4  50 

Hale  and  Norcross. ........ 

95  00 

Hidden  Treasure  Consoli- 

15  75 
78  00 

8  87 
33  00 

9  08 
45  00 

6  25 
35  00 

7  00 

4  00 

4  00 

66 

30 

4  75 

4  00 

4  00 

50 

30 

5  75 

5  50 

5  50 

95 

3  00 
3  50 
3  50 

50 

5  00 
5  75 
5  75 
1  75 

2  50 

5  75 

5  75 

75 

4  00 
37  00 

5  50 
2  00 

2  00 

35  00 

Tndependeut  .............. 

3  50 

1  00 
1  50 

50 
1  50 

80 

60 

87 

191  00 

105  00 

130  00 

100  00 

148  60  166  61) 

177  00 

134  80 

172  00 

125  66 

i57  66 

125  CO 

Lady  Bryan 

Mammoth 

60 
8  25 

45 

4  00 

50 
12  50 

30 
7  50 

40 
15  00 

30 

8  00 

40 
10  50 

40 
7  75 

80 
9  75 

40 

7  87 

75 
10  00 

65 

Mahogany  ........... 

4  00 

Maxwell .-.-.- 

lb  50 

17  75 

20  00 

18  50 

23  25 

20  12 

33  50 

20  00 

35  50 

31  00 

36  50 

31  50 

Meadow   Valley    Western 

Mineral  Hill 

. 

Metropolitan      Mill      and 
Mining  Company. ....... 

i  50 

40 

40 

50 

65 

2 

50  00 

35  00 

1  00 

40 

65 

65 

Occidental 

10  75 

6  00 

10  25 

6  25 

28  00 

9  00 

25  00 

21  00 

28  00 

21  00 

27  00 

20  00 

Oriental 

Original  Hidden  Treasure.. 
Overman  ••...--.......... 

12  12 

13  00 
4  37 

21  00 

5  62 

8  25 
1  67 

18  87 

9  00 
11  00 

3  75 
18  50 

5  25 

6  00 
3  25 

15  00 

9  50 

7  50 

3  12 

21  00 

7  00 

5  25 

1  62 

18  75 

8  25 
41  00 

4  12 
92  CO 

7  62 

5  50 

3  00 

24  75 

7  50 

38  00 

4  12 

150  00 

5  25 

14  00 

3  25 

77  00 

8  50 
28  Ofi 

4  62 
97  00 

5  50 

17  50 

Phenix 

3  00 

Raymond  and  Ely ......... 

64  00 

Rirting  Star  ............... 

50  50 
11  50 
17  25 

43  00 

8  50 

15  00 

45  00 
10  00 
18  00 

34  00 

7  51) 
13  87 

44  25 

13  00 

9  25 

33  00 
7  00 
9  00 

43  75 
41  00 
18  50 

37  00 
12  75 
17  50 

47  00 
45  00 
32  00 

40  00 
20  00 
20  00 

48  50 
28  00 
22  00 

42  50 

Segregated  Belcher 

Sierra  Nevada 

19  00 

20  00 

Silver  Wave 

Silver  Vault 

St.  Patrick  Gold  Mining  Co. 
Succor 

50  00 
5  25 

50  00 
3  50 

45  00 
7  00 

42  56 
4  62 

27  00 
7  50 

27  00 
5  50 

21  on 
7  75 

20  00 
6  00 

41  00 
7  00 

20  00 
4  50 
7  00 

25  00 
5  00 

22  50 
3  50 

Union  Mill  and  Mining  Co.. 

Virginia 

Yellow  Jacket  ............ 

77  00 

66  00 

74  00 
9  62 

44  50 
9  50 

75  00 
.12  75 

41  50 
11  01) 

68  51) 

28  25 

7  2o 

53  CO 
13  00 
5  00 

62  50 

20  75 

8  62 

54  50 
9  00 
4  75 

60  66 
9  87 
6  87 

55  00 

Pioche 

7  00 

Waflhington  and  Creole 

4  00 
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San  Francisco  coal  trade  for  1670  and  1871. 

[From  the  Commercial  Herald  of  Jaraiary  12,  1672.] 

Imports.                                                                                                                                      1870.  1871. 

Anthracite,  tous 21,320  7,321 

Australian,  tous 63, 982  38, 942 

Belliugliam  Bay,  tous 14,355  20,284 

Cumbeiiaud,  tons 9,322  G,  060 

CoosBay,tous 20,567  28,690 

Chili,  tons 7,350  4,164 

English,  tons 31,196  54,191 

Mount  Diablo,  tons 129,761  133,  4d5 

Vancouver  Island,  tous 12,  640  15, 621 

Queen  Charlotte  Tsland,  tous 565 

Sitka,  tons 18 

Eocky  Mountain,  tons 1, 025 

Seattle,  tons - 4,918 

Total 330,493  315,194 


Specified  on  the  way  from  domestic  Atlantic  ports,  December  31 : 


isro. 

1S71, 

2, 464 

890 

3,679 

865 

Tons 

Casks  

The  business  of  the  past  year  in  this  leading  article  of  consumption  has  been 
characterized  by  great  firmness  of  all  varieties,  with  some  extreme  prices.  The  largely 
increased  demand  for  bituminous  coal,  for  gas  purposes,  and  the  disposition  of  our 
ocean  steamship  companies  to  employ  it  extensively  in  the  j)lace  of  anthracite,  hereto- 
fore used,  have  produced  some  marked  changes  in  the  trade.  This  latter  article,  so  long 
the  leading  feature  of  the  market,  has  been  gradually  falling  off"  for  some  years,  and 
has  now  touched  the  lowest  jioint  ever  reached;  wliile  the  market  now  takes  with 
firmness  an  amount  of  foreign,  which  a  few  years  since  would  have  entirely  prostrated 
it.  It  will  be  observed  that  while  the  aggregate  of  our  foreign  varieties  is  somewhat 
under  the  imports  of  1870,  (which  were  excessive,  and  greatly  depressed  prices,)  yet  the 
English  varieties  have  greatly  exceeded  any  former  year,  and  yet  the  market  has  re- 
mained remarkably  firm  under  these  heavy  arrivals,  and  nearly  all  varieties  were  wanted 
at  full  prices  at  the  close  of  the  year.  Indeed,  many  of  the  vessels  arriving  with  Eng- 
lish coal,  failing  to  get  return  cargoes  of  grain,  have  been  dispatched  under  charters  to 
Australia,  to  return  with  coal,  and  our  supplies  from  this  source,  through  the  coming 
spring,  will  be  quite  large,  but  being  all  ordered  by  parties  here,  little  or  none  of  it 
will  probably  come  upon  the  market,  and  we  may  not  look  for  much  change  in  prices 
until  the  arrival  of  the  fall  fleet.  In  the  mean  time  our  domestic  varieties  arrive 
freely,  and  control  the  market  within  the  sphere  of  their  special  adaptability,  and 
show  a  gratifying  increase  on  last  year's  production.  In  addition  to  the  amounts  re- 
ported, it  is  understood  that  the  Central  Pacific  Eaih'oad  Company  have  brought  over, 
for  its  own  consumption,  more  or  less  Rocky  Mountain  coal,  which  would  probably 
swell  the  figures  of  our  consumption  of  domestic  varieties  to  something  over  200,000_ 
tons  for  the  year.  Below  will  be  found  our  usual  five-year  comparative  statement  of 
the  vai'ious  varieties  received : 


Variety. 

1SG7. 

1SG8. 

iscy. 

1870. 

1871. 

Total. 

Foroicvn 

Ea.steru 

Domestic 

Tons. 
64,  000 
62,  500 
124,  500 

Tons. 

m,  000 

32,  700 
157,  000 

Tons. 
300,000 
38,  600 
184, 100 

Tons. 
1J5, 103 

30,  820 
167,  183 

Tons. 
113,483 
13,291 
188,  420 

Tons. 
514,  6.')1 
177,  Oil 
821,  203 

Totiil 

251,000 

2t2,  700 

331,  700 

333, 171 

315, 104 

1,  513,  765 

In  regard  to  markets  at  date,  recent  imports  continue  light,  and  business  much  re- 
stricted for  want  of  needed  supplies.  The  last  sale  of  Chili  was  at  §13. 25.  There  is  no 
Nanaimo  on  tho  market.  Seattle  sells  to  the  trade  at  $10 ;  Coos  Bay  at  $9. 75 ;  Belling- 
ham  Bay,  $8.50;  Mount  Diablo,  $6.25  to  $8.25,  for  fine  and  coarse  respectively. 
Anthracite  is  scarce  and  high,  say  $25  to  $35  for  tho  driblets  to  be  had.  Cumberland 
is  also  out  of  first  bauds,  jobbing  at  $22.  50  to  27.  .50.  West  Hartley  is  held  ajfc  $13.  50; 
Scotch  and  English  steam,  $12.  50  to  $13;  Australiau  is  wanted  at  $13  to  $13.  50. 
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Product  of  qulcJcsilver  in  1869,  1870,  and  1871,  and  exjports  from  1S52  to  1871. 
[From  the  Commercial  Herald  of  January  12, 1872.] 
The  following  is  the  quicksilver  produced  in  1869,  1870,  and  1871 : 


Mine. 


"Ke^w  Almaden  mine 

New  Idria  mine 

Kediuiiton  mine 

Sundry  other  mines 

Total 


1B69. 


Flash?. 

17,  000 

10,  4  JO 

5,000 

1,150 


33,  000 


1870. 


Flasl's. 

14,  000 

10,  OuO 

4,  546 

1,000 


29,  540 


1871. 


Flasks. 

18,  7(13 

9,  227 

2,128 

1,  7lJ3 


31,  881 


The  exports  to  the  different  countries  for  1871,  and  the  three  previous  years,  were  as 
follows : 


To— 


llfew  York 

Great  Britain 

China 

Mexico  . . ! 

Sonth  America  . . 

Australia 

British  Columbia 
Other  countriea.. 

Total 


1868. 


FlasJ^s. 

4,  500 

3,500 

17,  785 

14, 120 

2,500 

1,560 

20 

501 


44,  500 


1809. 


Flasks. 
1,500 


11,  600 

8,060 

2,900 

300 

4 

51 


1870. 


Flasks. 
1,000 


050 
088 
300 
300 
9 
41 


24,  415 


13,  788 


1871. 


Flasks. 
800 


7,  GOO 
3,081 
2,  200 
1,100 
6 
118 


15, 205 


And  our  exports  previously  have  been — 

Flasks. 

Inl8G7 28,853 

In  1866 30,287 

In  1865 42,469 

In  1864 36,927 

In  1863 26,014 

In  1862 33,747 

In  1861 35,965 

In  1860 9,443 


Flasks. 

In  1859 3,399 

In  1858 24,142 

In  1857 27,262 

In  1856 23,740 

In  1855 27,105 

In  1854 20,963 

In  1833 12,737 

In  1852 900 


The  Eedington  company  has  produced  nothing  since  October  31,  and  the  Phcnix 
mine  has  produced,  during  1871,  763  flasks,  from  a  partial  working  of  the  mine.  The 
entire  product  of  all  the  mines  on  this  coast  for  the  year  1871  aggregates  31,881  flasks, 
against  29,546  the  year  previous.  High  prices  under  the  monopoly  rule  have  been 
kept  up  for  three  years  past.  The  three-year  contract  purchase  expires  en  the  1st  of 
April  next,  when  a  complete  change  in  the  programme  may  be  looked  for.  Already 
shipments  from  London  and  New  York  are  en  route  to  this  coast,  and  lower  prices  may 
be  looked  for  at  auy  moment.    Present  nominal  prices,  82i  to  85  cents. 


INDEX  OF  MINES. 


A. 

Page. 

Abbey,  New  Mexico 338 

Adams  Hill,  Lander  County,  Nevada 179,400 

^tna,  Gilpin  County,  Colorado 341 

Agamemnon,  Humboldt  County,  Nevada 207 

Alceon,  White  Pine  County,  Nevada 199 

Alexander  Cameron's  Claim,  Clear  Creek  County,  Colorado 347 

All  Around,  White  Pine  County,  Nevada 199 

Allen's  Claim,  Kadersburgh,  Montana 297 

Allen  &  Co.,  Deer  Lodge  County,  Montana 272 

Allen,  Steely  &  Co.,  El  Dorado  County,  California 100 

Allison,  Tooele  County,  Utah 315 

Allison  &  Co.,  Nevada  County,  California 117 

Allison  Eanch,  Nevada  County,  California 45 

Alpha  Consolidated,  Storey  County,  Nevada 517 

Alpha,  Humboldt  County,  Nevada 213,216,520,521 

Alps,  Lincoln  County,  Nevada 248,249 

Alta,  White  Pine  County,  Nevada 194 ,  195 

Altar  &  Co.,  El  Dorado  County,  California 100 

Amador,  Amador  County,  California 45,49,50,84,83,516,517,519,520,521 

Amador,  (Little,)  Amador  County,  California 89 

American,  Storey  County,  Nevada. 143, 155 

American  Camp,  Tuolumne  County,  California C'j 

American  Eagle,  Salt  Lake  County,  Utah 321 

American  Flag,  Gilpin  County,  Colorado 34".i 

American  Flag,  Lake  County,  Colorado 364,  3ii5 

Andrew  Jackson,  White  Pine  County,  Nevada 194 

Andrews  Sz,  Co.,  Gilpin  County,  Colorado 341 

Angel's  Quartz  Mining  Company,  Calaveras  County,  California 76 

Antelope,  Salt  Lake  County,  Utah 319 

Antelope  Company,  San  Diego  County,  California 90,91 

Anton,  Calaveras  County,  California 70 

Antone  &  Co.,  El  Dorado  County,  California 100 

Apollo  Ledge,  Lander  County,  Nevada 170 

App,  Tuolumne  County,  California 60, 62, 69 

Argenta,  Humboldt  County,  Nevada 219,516 

Argenta,  Tooele  County,  Utah 316 

Argus,  Clear  Creek  County,  Colorado 356 

Argyle,  Beaver  Head  County,  Montana 271 

Arizona,  Humboldt  County,  Nevada 205, 207, 21 C,  217 

Arizona,  Nye  County,  Nevada Ib2 

Armstrong,  Tooele  County,  Utah 316,318 

Arvica,  Owyhee  County,  Idaho ; 254 

Asbury,  White  Pine  County,  Nevada 189 

Ashbed,  Michigan 489 

Atlantic  Cable,  Deer  Lodge  County,  Montana 273,274,276.277,278 

At  Last,  Lander  County,  Nevada 172 

Auburn,  Humboldt  County,  Nevada 36,213 

Aurora,  Beaver  Head  County,  Montana *. 271 

Aurora,  White  Pine  County,  Nevada 199,200 

Aurora  Consolidated,  White  Pine  County,  Nevada „ 194, 195, 196, 197, 198 

Aurora.North,  White  Pine  County,  Nevada 183,187,188,190 

Aurora  South,  White  Pine  County,  Nevada 183, 184, 188, 194, 195, 196, 197, 198 

Austin,  White  Pine  County,  Nevada 202 

Austin  City,  Wyoming ^ 374 

Autumn  No.  2,  White  Pine  County,  Nevada 187,195 
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Pago. 

Aztec,  Colfax  County,  New  Mexico 337 

Aztec,  Doua  Afia  Couuty,  New  Mexico 338, 339 

Aztec,  Outouagon  County,  Michigan 468 

B. 

Babb  Company,  Yuba  County,  California 132 

Bachman,  Calaveras  County,  California 70 

Badger  Flume,  Summit  County,  Colorado 302 

Badger  Hill,  White  Pine  County,  Nevada 194 

Badger  State,  White  Pine  County,  Nevada 204 

Baker,  Clear  Creek  County,  Colorado 352,  353,  354, 358 

Baker  Claim,  Placer  County,  California ^ 116 

Bald  Eagle,  White  Pine  County,  Nevada 204 

Baldy  Green,  White  Pine  County,  Nevada 195 

Ballarat,  White  Pine  County,  Nevada 197 

Baltic  Gravel,  Nevada  County,  California 45 

Bamboo,  White  Pine  County,  Nevada 196 

Banner,  Beaver  Head  Couuty,  Montana 271 

Banner,  Nevada  County,  California 127 

Banner  State,  White  Pine  County,  Nevada 195, 198 

Barnaba,  Wyoming 374 

Barney  Hurle,  Calaveras  County,  California 71,74 

Bateman,  Tooele  County,  Utah 314 

Bates,  Gilpin  County,  Colorado 342  * 

Bates  &  Co.,  Calaveras  County,  California 82 

Battle  Mountain  Company,  Humboldt  County,  Nevada 217 

Bay  ley  Company,  San  Di&go  County,  California 90 

Beard  and  Leaver,  Lander  County,  Nevada 170 

Beard  and  Leaver,  (original,)  Lander  County,  Nevada 170 

Bear  River  Claim,  Nevada  County,  California 45 

Beckwith,  Salt  Lake  County,  Utah 319 

Bedford,  Silver  Star  District,  Montana 286,287 

Bedrock  Tunnel  Company,  Is^evada  County,  California 117 

Belcher,  Storey  County,  Nevada 142, 143, 145, 155, 156, 167,517,520,521 

Belfast,  Boulder  County,  Colorado 361 

Bell,  Deer  Lodge  County,  Montana 274 

Bell,  Salt  Lake  County,  Utah 325 

Bell,  Alexander  &  Co.,  Nevada  County,  California H'' 

Bellvue,  Placer  County,  California 121,517 

Belmont,  Clear  Creek  County,  Colorado 352 

Belmont,  White  Pine  County,  Nevada 196,198 

Belshazer,  Tooele  County,  Utah 315 

Bemrose  &  Co.,  Summit  County,  Colorado 363 

Benjamin,  Yavapai  County,  Arizona 333 

Benton,  Boulder"  County,  Colorado 360,  361 

Bennet,  Calaveras  County,  California 70,71 

Bennett,  Doiia  Ana  County,  New  Mexico 338,  339 

Berry  Tunnel,  Lake  County,  Colorado 364,365 

Bjg  Blue,  San  Diego  County,  California 9t) 

Big  Bug,  Yavapai  County,  Arizona 333,  334 

Big  Doig,  Placer  County,  California 121 

Big  Gun  Claims,  Placer  County,  California 114 

Big  Treasure,  White  Pine  County,  Nevada 1^5 

Big  Vein,  Placer  Countj^  California 122 

Binghampton,  White  Pine  County,  Nevada 1^4 

Birdseye  Creek  Mining  Company,  Nevada  County,  California 117 

Birmingham  &  Co. ,  Deer  Lodge  County,  Montana 272 

Bismarck,  Beaver  Head  County,  Montana 271 

Bismarck,  Yavapai  County,  Arizona _     334 

Bismark,  Clear  Creek  County,  Colorado 353,  357 

Bismuth,  White  Pine  County,  Nevada 194,195,196,197 

Black  Diamond,  White  Pine  County,  Nevada J^' 

Black  Dragon,  Tooele  County,  Utah 316,  318 

Black  Hawk,  Beaver  Head  County,  Montana 267 

Black  Hawk,  No.  2,  Beaver  Head  County,  Montana 267 

Black  Hawk,  Bwildor  County,  Colorado 3-_'|, 

Black  Hawk,  Clear  Creek  County,  Colorado 3.>6 

Black  Jacket,  White  Pine  County,  Nevada 198,199 
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Black  Leclge,  Brown's  Gulcb,  Montaua 284 

Black  Ledg-e,  Lander  County,  Nevada 170 

Blacklock  «k  Co. .  El  Dorado  County,  Califoruia 100 

Black  Prince,  Salt  Lake  County,  Utah 323 

Blacksmith  Ledge,  Indian  Creek,  Montana 299 

Black  Warrior,  Humboldt  County,  Nevada 222 

Blair  (J.  and  J.)  &.  Co.,  El  Dorado  County,  California 100 

Blair  &  Banner,  White  Pine  County,  Nevada 189,199 

Blake  &  Co.'s  Claim,  Clear  Creek  County,  Colorado 347 

Blodgett  «fc  Mayo,  Summit  County,  Colorado 362 

Blood  &  Co.,  White  Pine  County,  Nevada 195 

Blue  Cloud,  White  Pine  County,  Nevada 195, 196 

Blue  Gravel,  Butte  County,  California 135 

Blue  Gravel  Company,  Yuba  County,  California 132, 133 

Blue  Jacket,  Amador  County,  California 45 

Blue  Ledge,  Lander  County,  Nevada 170 

Blue  Monitor,  Tooele  County,  Utah 3!3 

Blue  Point  Gravel  Company,  Yuba  County,  California 131 

Blue  Wing,  Beaver  Head  County,  Montana 267 

Blue  Wing,  Tooele  County,  Utah 303 

Bobtail,  Gilpin  County,  Colorado 342 

Bolivia,  Tooele  County,  Utah 306 

Bonaparte,  Beaver  He,ad  County,  Montana 267 

Boston  Silver  Mining  Association,  Summit  County,  Colorado 363 

Bostwick's  Mines,  Beaver  Head  County,  Montana 267 

Boulder  County,  Boulder  County,  Colorado 359 

Bounty,  White  Pine  County,  Nevada 194 

Bourbon,  White  Pine  County,  Nevada 189, 195, 196, 193, 199 

Bovee,  Calaveras  County,  California 76 

Bowery,  Lincoln  County,  Nevada 249 

Bowie,  White  Pine  County,  Nevada 199 

Bowie  &  Brown,  White  Pine  County,  Nevada ■ 196, 197 

Bradley  Brothers,  Gilpin  County,  Colorado 34] 

Bradley  &  Gardner,  Placer  County,  California 45 

Break  of  Day,  Wyoming 372 

Breece  &  Co. ,  Lake  County,  Colorado 365 

Brevoort  Mining  Company,  Tooele  County,  Utah 312 

Brick  Pomeroy,  Beaver  Head  County,  Montana 267 

Briggs,  Gilpin  County,  Colorado 342 

Briggs,  Roberts  &  McGuire,  Nevada  County,  California 45 

Bright,  S.,  Amader  County,  Califoruia 45 

Bright  Silver,  Beaver  Head  County,  Montana 267 

Brooklyn,  Clear  Creek  County,  Colorado 358 

Bruuell  &  Co.,  Deer  Lodge  County,  Montana 272 

Buchanan,  Tuolumne  County,  California 69 

Buckeye,  Alpine  County,  Califoruia 94 

Buckeye,  Calaveras  County,  Califoruia 75 

Buckeye,  Lauder  County,  Nevada J 72, 173,517,520,521 

Buckeye,  Placer  County,  California 122 

Buckeye,  Yuma  County,  Arizona 336 

Buckeye  Boy,  Wyoming 373 

Buckeye  Hill,  N^evada  County,  California 117 

Buckeye  State,  Wyoming 374 

Buel,  Tooele  County,  Utah 314 

Buel  North  Star,  Lauder  County,  Nevada 170 

Buffman,  White  Pine  Couuty,  Nevada 199, 520, 521 

Bullion,  Humboldt  County,  Nevada 221,517 

Bullion,  Tooele  Couuty,   Utah 315 

Bullion  Exten.sion,  Humboldt  County,  Nevada 221 

Bullion  Hill,  White  Pine  County,  Nevada 196 

Bullwhacker,  Eureka,  Nevada 394,  400 

Bully,  Calaveras  County,  California 71,74 

Bunker  Hill,  Humboldt  County,  Nevada 221 

Burk,  Lincoln  County,  Nevada 242,244,245 

Burleigh,  Clear  Creek  Couuty,  Colorado 352 

Burnett,  Tooele  Couuty,  Utah 313 

Burning  Moscow,  White  Pine  Couuty,  Nevada 194, 195,196,197 

Burroughs,  California _  423,424 

Burroughs,  Gilpin  County,  Colorado 342 
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Burwell  &  Fuller,  Nevada  County,  California J 18 

Butte,  Humboldt  County,    Nevada 213,2^6,217 

Buttercup,  Lander  County,  Nevada 178, 180 

Butter  Cup,  White  Pine  County,  Nevada 194, 195 


Cadiz,  White  Pine  County,  Nevada 194,197 

Cadiz  No.  1,  White  Pine  County,  Nevada 195 

Cadiz  No.  2,  White  Pine  County,  Nevada 195 

Calaveras  Quartz  Mining  Company,  Calaveras  County,  California 77 

Caledonia,  Salt  Lake  County,  Utah 323 

Caledonia,  Storey  County,  Nevada 143,155,156 

California,  Gilpin  County,  Colorado 342,423 

California,  White  Pine  County,  Nevada 184 

California  Antelope,  Tooele  County,  Utah 313 

Calvin  Clark,  Summit  County,  Colorado 362 

Camargo,  Lander  County,  Nevada 170 

Cambria  aad  Nisbet  Mining  Company,  Butte  County,  California 135 

Cameron's,  Calaveras  County,  California 75 

Camperdon,  White  Pine  County,  Nevada 196 

Canon  Ditch  Company,  Beaver  Head  County,  Montana 262 

Carbon,  Wyoming' 367,370,376 

Caribou,  Boulder  County,  Colorado 359 

Cariboo,  Wyoming 374 

Cariso,  Wyoming 372,  373 

Caroline,  White  Pine  County,  Nevada 189,195,196,199,200 

Carrie  Shields,  Wyoming 373 

Carson,  Lander  County,  Nevada 178 

Caspian,  White  Pine  County,  Nevada 189 

Castle  Dome,  Yuma  County,  Arizona 3.36 

Castle  Dome,  (extension,)  Yuma  County,  Arizona 336 

Catel,  Summit  County,  Colorado 362 

Celestial,  Boulder  County,  Colorado 361 

Central,  Michigan 489 

Central  Claims,  Placer  County,  California 116 

Central  Mining  Company,  Michigan 488 

Central  Pacific,  Humboldt  County,  Nevada 216 

Centreville,  Beaver  Head  County,  Montana 267 

Chambers(S.  S.)  «fe  Co.'s  Claim,  Clear  Creek  County,  Colorado 347 

Champion,  Lander  County,  Nevada 172 

Chance,  Tooele  County,  Utah 315 

Chaparell,  White  Pine  County,  Nevada 195 

Charter  Oak,  Beaver  Head  County,  Montana 267 

Charter  Oak,  White  Pine  County,  Nevada 197, 198 

Chautauqua,  Summit  County,  Colorado 364 

Cherokee,  Butte  County,  California 135 

Cherokee  Flat  Blue  Gravel  Company,  Butte  County,  California 138 

Cheshire,  White  Pine  County,  Nevada 196,197 

Chester,  Colfax  County,  New  Mexico 337 

Chicago,  Lander  County,  Nevada 170 

Chicago,  Salt  Lake  County,  Utah 325 

Chicago  and  Detroit,  Alpine  County,  California v. 94 

Chihuahua,  White  Pine  County,  Nevada .--.  194,  TDS 

Chloride  Flat,  White  Pine  County,  Nevada 194,195,196,199 

Chloride  Flat  Consolidated,  White  Pine  County,  Nevada 194, 195, 199,518,520,521 

Chollar-Potosi,  Storey  County,  Nevada 144,155,156,162,516,517,518,520,521 

Christian  «fc  Ely,  ElDorado  Count}',  California 100 

Cincinnati,  Salt  Lake  County,  Utah 323 

Cinderbergh  Claim,  El  Dorado  County,  California 45 

Cinderella,  Nye  County,  Nevada 1^3 

Clark  &  Co.,  Summit  County,  Colorado 362 

Clarks  &.  Co.,  Calaveras  County,  California 70 

Cliflf,  Deer  Lodge  County,  Montana 270 

Cliff,  White  Pine  County,  Nevada 19-* 

Clinton,  Mojave  County,  Arizona ro  ra 

Clio,  Tuolumne  County,  California o^-  o^^ 

Clipper,  Iron  Rod  District,  Montana Bbo,28b 

Cloyd,  Calaveras  County,  California '0 
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Clyde,  White  Pine  Couuty,  Nevada 195 

Cogswell's,  Calaveras  County,  California 75 

Cohalco,  White  Pine  Couuty,  Nevada 194 

Coley  Extension,  Summit   County,  Colorado 364 

Colfax,  New  Mexico 338 

Colfax,  White  Pine  County,  Nevada 185,187, 196 

Columbia,  Humboldt  County,  Nevada 213,^14 

Columbia,  Unionville,  Montana 290, 291, 292 

Columbia,  White  Pine  County,  Nevada 202 

Columbian  No.  10,  west,  Boulder  County,  Colorado 359,361 

Comanche,  Deer  Lodge  County,  Montana 278 

Comanche  Extension,  Deer  Lodge  County,  Montana 278 

Compromise,  White  Pine  County,  Nevada 198 

Comstock,  Summit   County,  Colorado 363 

Coney,  Clear  Creek  County,  Colorado 353,  355,  358 

Confidence,  Tuolumne  Couuty,  California 51,66,69 

Congress,  Radersburgh,  Montana 297 

Congress,  Salt  Lake  County,  Utah 319 

Congress  Independent,  Lauder  County,  Nevada 170 

Connecticut,  Owyhee  County,  Idaho 254 

Consolidated  Virginia,  Storey  County,  Nevada 517,520,521 

Consolidated  Union,  Lander  County,  Nevada 170 

Constitution,  Tooele  County,  Utah 307 

Constitution,  W^hite  Pine  County,  Nevada 194 

Cooley's  Claim,  El  Dorado  County,  California 104 

Cooley  Sevier,  Tooele  County,  Utah 313 

Cooper,  Salt  Lake  County,  Utah 319 

Copiapo,  White  Pine  County,  Nevada 196 

Copley,  White  Pine  Couuty,  Nevada 197 

Copper  Falls   Company,  Michigan 489 

Copper-Silver  Glance,  White  Pine  County,  Nevada 199 

Cordova,  Deer  Lodge  County,  Montana 1 279 

Cordoza,  White  Pine  County,  Nevada 194 

Cornucopia,  Yavapai  County,  Arizona 334 

Cornwallis,  Gilpiu   County,  Colorado 341 

Corpendear  &  Co.,  El  Dorado  County,  California 100 

Corral  Flat  Channel,  Calaveras  Couuty,  California 82 

Cottonwood,  Owyhee  County,  Idaho 2.54 

Cow  and  Calf,  White  Pine  Couuty,  Nevada 202 

Cozzens's  Claim,  Nevada  County,  California 45 

Crandall.  Placer  County,  California 122 

Crane's  Gulch,  Nevada  County,  California 45 

Cream  City,  White  Pine  Count}',  Nevada 195 

Creighton  &,  Co.,  El  Dorado  Couuty,  California 100 

Creole,  Lincolu  County,  Nevada 242,244,245 

Crescent,  White  Pine  County,  Nevada -. 194 

Crescent  Silver  Mining  Company,  Clear  Creek  County,  Colorado 353 

Crown  Point,  Storey  County,  Nevada 141,142,  143,145,  155,156,165,516,517,520,521 

Crown  Point,  White  Pine  County,  Nevada 199 

Cruson  &.  Co.,  El  Dorado  County,  California JOl 

Cuebas,  Dona  Ana  Couuty,  New  Mexico 338,  339 

Current  &.  Cashman,  El  Dorado  County,  California 106 

Guyaboga,  El  Dorado  Couuty,  California 105 

D. 

Dahlgren,  White  Pine  County,  Nevada 193 

Daisy,  White  Pine  County,  Nevada 1^ 

Daisy  Hill,  Nevada  County,  California 127 

Dakota,  Beaver  Head  County,  Montana 202 

Dakota  No.  2,  west,  Beaver  Head  Couuty,  Montana 265 

Dakota  No.  5,  west,  Beaver  Head  County,  Montana 264 

Dakota  No.  G,  Beaver  Head  County,  Montana 263,265 

Dakota  No.  7,  west,  Beaver  Head  County,  Montana 264 

Dakota  No.  8,  west,  Beaver  Head  County,  Montana 264 

Dakota  No.  9,  west,  Beaver  Head  County,  Montana 264 

Dakota  No.  10,  west,  Beaver  Head  Couuty,  Montana 264- 

Dakota  No.  1 1,  west,  Beaver  Head  County,  Montana 964 

Dakota  No,  12,  west,  Beaver  Heal  Couuty,  Montana 265 

H.  Ex.  211 34 
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Dally,  Humboldt  County,  Nevada 222 

Daney,  Storey  County,  Nevada 517, 518,  520, 521 

Dartmouth,  Tooele  County,  Utah 315 

Davenport,  Salt  Lake  County,  Utah 319 

Davidson,  El  Dorado  County,  California 45, 108 

Davis,  Calaveras  County,  California 70 

Davis,  White  Pine  County,  Nevada 195 

Davis,  Yavapai  County,  Arizona 333 

Deadhead  Claim,  El  Dorado  County,  California 45 

Defiance,  Tooele  County,  Utah 307,308 

Delaine,  Andy,  Summit  County,  Colorado 3G2 

Delaware,  Summit  County,  Colorado 3G2 

Delevan,  White  Pine  County,  Nevada 196 

Dell,  White  Pine  County,  Nevada 194 

Delmcnico,  White  Pine  County,  Nevada 195 

Del  Monte,  Leaver  Head  County,  Montana 2(i7 

Del  Pasco,  Yavapai  County,  Arizona 333,  334 

Democrat,  Clear  Creek  County,  Colorado 333,  35() 

Derby,  White  Pine  County,  Nevada 195 

De  Soto.  Humboldt  County,  Nevada 209, 212 

Diamond,  Salt  Lake  County,  Utah 325 

Diamond,  Tooele  County,  Utah 316 

Diamond  Ledge,  Indian  Creek,  Montana 299 

Diana  Ledge,  Ijander  County,  Nevada 170 

Dicheoff  &  Goen,  El  Dorado  County,  California 100 

Dickey,  Clear  Creek  County,  Colorado '    358 

Dickinson,  W^hite  Pine  County,  Nevada 195 

Dictator,  Placer  County,  California 116 

Dietrich  &  Co.,  Calaveras  County,  California 75 

Dikeman,  S.  H.,  Nevada  County,  California 45 

Dogtown,  Calaveras  County,  California 71,73 

Doicoath  Mines,  Cornwall 488 

Dolores,  Mexico 493 

Dominion,  White  Pine  County,  Nevada 198 

Don  Juan,  Radersburgh,  Montana 295 

Don  Juan,  White  Pine  County,  Nevada 194 

Don  Santiago,  Yuma  County,  Arizona 336 

Dor],  Fred. ,  Summit  Count}',  Colorado 362 

Double  Eagle,  White  Pine  County,  Nevada 159 

Dresden,  Clear  Creek  County,  Colorado 253,  o5o,  358 

Driscol,  Calaveras  County,  California - 70,71 

Dubuque,  White  Pine  County,  Nevada 197 

Dutch  Flat  Blue  Gravel  Company,  California 32 

Dutch  Flat  and  Franklin,  Placer  County,  California 45 

Dwight,  Park  County,  Colorado 366 

E. 

Eagle,  Nevada  County,  California 118 

Eagle,  Tuolumne  County,  California 60 

Earle,  White  Pjne  Cr unty,  Nevada 183, 187, 190, 194 

Eastern  Comanche,  Deer  Lodge  County,  Montana 279 

East  Sheboygan,  White  Pine  County,  Nevada 183, 184, 185, 199, 200 

Eaton,  Leaver  Head  County,  Montana 268 

Eberhardt,  White  Pine  County,  Nevada 183,184,183,194,195,196,197,199,200 

Eclipse,  Amador  County,  California 45 

Eelipse,  Clear  Creek  County,  Colorado  . .  .\ 352 

Eclipse,  Humboldt  County,  Nevada 207 

Eclipse,  Inyo  Count}',  California 91 

Eclipse,  Lander  County,  Nevada 170 

Eclipse,  Mariposa  County,  California 58 

Eclipse,  White  Pine  County,  Nevada 196, 197 

Eclipse  Ledge,  Lander  County,   Nevada 170 

Edgar,  Clear  Creek  County,  Colorado 350 

Edgar,  White  Pine  County,  Nevada 186,188,200 

Edward  Everett,  Wyoming 372 

El  Capitan,  White  Pine  County,  Nevada JOl 

El  Dorado,  H  umboldt  County,  Nevada 219 

El  Dorado,  White  Pine 'County,  Nevada J85 
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El  Dorado.  Wyomiug- 374 

El  Dorado  South,  N^-e  County,  Nevada 182 

Elephant,  White  Pine  County,  Nevada 202, 203 

Elizabeth,  Tooele  County,  Utah .• :]06 

Elizabeth,  Placer  County,  California 1;^2 

Elkhorn,  Clear  Creek  County,  Colorado 351 

Elko,  White  Pine  County,  Nevada 194, 195, 196, 402 

Ella,  Humboldt  County,  Nevada 222 

Elliptic,  Lander  County,  Nevada 721 

El  Quibedo,  Dofia  Ana  County,  New  Mexico 338,  339 

Emerald  Isle,  White  Pine  County,  Nevada 198 

Emersly,  White  Pine  County,  Nevada 195 

Emma,  Salt  Lake  County,  Utah 300,  302,  319,  321 ,  324,  325, 405 

Empire,  Owyhee  County,  Idaho 250 

Empire,  Nevada  County,  California 1 26 

Empire,  Storey  County,  Nevada 155, 156,517 

Empire,  White  Pine  County,  Nevada 195, 196, 520, 521 

Empire  State,  White  Pine  County,  Nevada 198 

Empress  Josephine,  White  Pine  County,  Nevada 194, 195 

Enchantress,  Calaveras  County,  California 78 

Enterprise,  Calaveras  County,  California ^ 45 

Enterprise,  White  Pine  County,  Nevada 197 

Equi,  Tooele  County,  Utah 314 

Erie,  Nevada  County,  California 130 

Erie  Company,  White  Pine  Count}',  Nevada 194, 402 

Erie  Ledo-e,  Lander  County,  Nevada 170 

Ernest,  Wyoming 372 

Esmeralda,  Alpine  County,  California 93 

Essex,  Clear  Creek  County,  Colorado 353 

Eunice,  White  Pine  County,  Nevada 195 

Eureka,  Nevada  County,  California 124, 516, 517 

Eureka,  Plumas  County,  Utah 45 

Eureka,  Tooele  County,  Utah 305, 306 

Eureka,  White  Pine  County,  Nevada 185, 1 89, 520, 521 

Eureka  Consolidated,  Lander  County,  Nevada 172, 173. 174, 177, 178, 179, 180, 381 ,  385, 

^  389, 390,  391 ,  393, 394,  399, 401 ,  4(J5,  441, 5J6, 518, 520, 521 

Eureka  Hill,  Tooele  County,  Utah 316 

Evans  &.  Co.,  Nevada  County,  California 119 

Evanston,  Wyoming 367, 370, 371 

Evening  Star,  Tooele  County,  Utah 316 

Evelyn,  Unionville,  Montana 291,292 

Excelsior,  El  D.  rado  County,  California 97,99 

Excelsior,  Humboldt  County,  Nevada 219 

Excelsior,  Tuolumne  County,  California ■  67, 69 

Excelsior,  White  Pine  County,  Nevada 201 

Exchange,  Tooele  County,  Utah 306 

Exchequer,  Alpine  County,  Calitbrnia 94, 520,  521 

F. 

Failey.  White  Pine  County,  Nevada 196 

Eairview,  Park  County,  Colorado 366 

Fairy  Bell,  White  Pine  County,  Nevada 201 

Falls  Mining  Company,  El  Dorado  Count}-,  California 99 

Farewell,  Wliite  Pine  County,  Nevada 196, 197 

Fay,  White  Pine  County,  Nevada 195, 196, 197 

Featherstone,  White  Piue  County,  Nevada 189,  199 

Feney,  White  Pine  County,  Nevada 195 

P'erdinand,  Beaver  Head  County,  Montana 2(58 

Ferguson,  Mariposa  County,  California 58 

Ferguson  &  Wallace,  ©alaveras  County,  California 77 

Ferret,  White  Pine  Cpunty,  Nevada 202 

Fifth  of  July,  Clear  Creek  County,  Colorado 353,  357 

Finnegan,  (or  New  York,)  Calaveras  County,  California 75 

First  National,  Gilpin  County,  Colorado 341 

Fisk,  Gilpin  Cousty,  Colorado 342 

Five-Twenty,  Lake  County,  Colorado 364, 365 

Flag-Staff,  Salt  Lake  County,  Utah 319,321,323,324 

Fletcher,  Clear  Creek  County,  Colorado 351 
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Fletcher,  White  Pine  County,  Nevada 195 

Fletcher  Company,  White  Pine  County,  Nevada 194 

Flint-Lock  Iron  Rod  District,  Montana '286 

Flora  Temple,  Yuma  County,  Arizona 382 

Florida,  Lander  County,  Nevada 170 

Flowery,  Storey  County,  Nevada 517,520,521 

Flynn,  White  Pine  County,  Nevada 199 

Forest,  Beaver  Head  County,  Montana 270 

Fortunatus,  Clear  Creek  County,  Colorado 353,  356,  358 

Fourth  of  July,  Clear  Creek  County,  Colorado 353,357,358 

Francis,  Mariposa  County,  California 58 

Franklin,  Clear  Creek  County,  Colorado 349 

Franklin,  Deer  Lodge  County,  Montana 279 

Franklin  Miner,  Placer  Cosnty,  California 45 

Frank,  F.  M.,  White  Pine  County,  Nevada 196 

Frank  Euland,  White  Pine  County,  Nevada 195 

Frasier,  White  Pine  County,  Nevada -196 

Frazier  Company,  White  Pine  County,  Nevada 194 

French  Corral  Mining  Company,  Nevada  County,  California 117 

Fries's  Claim,  Clear  Creek  County,  Colorado 347 

Fuller  (T.  H.)  &  Co.,  Summit  County,  Colorado 363 

Fuller,  Pease  &  Co.,  Nevada  County,  California 118 

G. 

• 

Gale  &  Beckwith,  Lander  County,  Nevada 170 

Galena,  Owyhee  County,  Idaho 254 

Galena,  Summit  County,  Colorado 362 

Garden  City,  Wyoming 374 

Gardner,  Colorado 423 

Garibaldi,  White  Pine  County,  Nevada 196 

Gamer's  Claim,  ElDorado  County,  Califomia 104 

Garnet,  Calaveras  County,  California i 70,72 

Garrison,  Gilpin  County,  Colorado 34 1 

Gaskill  &  Bowers,  Butte  County,  California I'M 

Gay,  Calaveras  County,  California 70 

Gem,  White  Pine  County,  Nevada 201 

General  Grant,  Tooele  County,  Utah 313 

General  Grant,  Wyoming 374 

General  Lee,  White  Pine  County,  Nevada 189, 199, 518, 520, 521 

General  Moltke,  Clear  Creek  County,  Colorado , 353,337 

General  Washburn.  Radersburgh,  Montana 295 

Genesee,  White  Pine  County,  Nevada 189, 195, 196, 198 

Georgo  Brown's  Claim,  Beaver  Head  County,  Montana 264 

George  Day,  Summit  County,  Colorado 362 

Georgia  Slide,  El  Dorado  County,  California 4.'> 

Germania,  White  Pine  County,  Nevada 194 

Giant,  Lander  County,  Nevada , 180 

Gilkey,  White  Pine  County,  Nevada 196 

Glazier,  White  Pine  County,  Nevada 189 

Glen's  Falls,  Iron  Rod  District,  Montana 285 

Globe,  Alpine  County,  California 94,95 

Golconda,  Owyhee  County,  Idaho 254 

Golden  Age,  Humboldt  County,  Nevada 216,217 

Golden  Chariot,  Owyhee  County,  Idaho 250, 251, 252, 253, 516,518, 520, 521 

Golden  Chariot,  San  Diego  County,  California 90,91 

Golden  Gate,  Wyoming 374 

Golden,  McMinn,  McGraith  &  Co.,  Deer  Lodge  County,  Montana 272 

Golden  Rule,  Tuolumne  County,  California 60,62,69,516 

Gold  Hill  Quaitz,  Storey  County,  Nevada 517,520,521 

Good  Hope,  Alpine  County,  California 94 

Gopher,  Salt  Lake  County,  Utah 325 

Gorrilla,  WLite  Pine  County,  Nevada 196 

Goslar,  Clear  Creek  County,  Colorado 358 

Gould  and  Curry,  Storey  County,  Nevada 141, 143,  145, 155, 156, 157,516,517,520,521 

Governor  Seymour,  Lander  County,  Nevada .^ 170 

Grant,  Nevada  County,  California 127 

Grant,  Wiiite  Pine  County,  Nevada 185 

Grant  and  Colfax,  White  Pine  County,  Nevada i89 
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Grant  Flume,  Summit  County,  Colorado 362 

Grava.y,  El  Dorado  County,  ('alifornia ]05 

G^-ay  Eagle,  Tooele  County,  Utah 316 

Gray  Jockey,  Beaver  Head  Count)',  Montana 270 

Great  Basin,  Tooele  County,  Utah 205 

Great  Basin,  White  Pine  County,  Nevada ]96 

Great  Central,  Tooele  County,  Utah .^ .  .■ 305^  306 

Great  Eastern,  New  Mexico 338 

Great  Western,  White  Pine  County,  Nevada 183  189 

Great  Valley,  White  Pine  County,  Nevada 195 

Grecian  Bend,  Tooele  County,  Utah 313,  314 

Green  Campbell,  Silver  Star  District,  Montana 2d7, 288 

Greene,  Placer  County,  California 122 

Greenleaf  &  Co.,  Summit  County,  Colorado 363 

Green  Mountain  Company,  El  Dorado  County,  California 100 

Greenwood,  El  Dorado  County,  California 45 

Gregory,  Gilpin  County,  Colorado 342,  423 

Gregory,  White  Pine  County,  Nevada 196 

Grizzly,  Salt  Lake  County,  Utah 325 

Growler,  Clear  Creek  County,  Colorado 358 

Grunow,  Clear  Creek  County,  Colorado 357 

Gunnell,  Gilpin  County,  Colorado 342 

Gwin,  (or  Paloma, )  Calaveras  County,  California 82 

H. 

Hagan  &  Co.,  Deer  Lodge  County,  Montana 274 

Hale,  and  Norcross,  Storey  County,  Nevada 144, 145, 155, 156, 159, 161 ,  517, 520, 521 

Hailbeck's  Claim,  Eadersburgh,  Montana 296 

Hall  &  Stewart,  El  Dorado  County,  California 100 

Hamilton's  Claim,  Clear  Creek  County,  Colorado 347 

Hamilton,  W'hite  Pine  County,  Nevada, 199 

Hammerschmidts  &  Hensel,  Calaveras  County,  California 71,73 

Hampton,  Clear  Creek  County,  Colorado 356 

Hancock  6c  Salter,  El  Dorado  County,  California 101 

Hancock  »fc  Tibbits,  Calaveras  County,  California 45 

Handy  Andy,  Beaver  Head  County,  Montana , 271 

Hanlah,  El  Dorado  County,  California 108 

Hardey,  T.,  El  Dorado  County,  California 100 

Hard  Times,  Tooele  County,  Utah 306 

Harker,  Lander  County,  Nevada 170 

Harmon,  El  Dorado  County,  California 10] 

Harper's  Claim,  Gilpin  County,  Colorado 342 

Harriet.  Tooele  County,  Utah 313 

Harrington,  White  Pine  County,  Nevada 196 

Hartley,  Wyoming 375 

Hartwell,  White  Pine  County,  Nevada. 195,  196 

Harvey's  Claim,  ^luuntaiu  Gnlch,  Montana 298 

Haskell,  Humboldt  County,  Nevada 222 

Hedrick,  Calaveras  County,  California 70  72 

Helvetia,  San  Diego  County,  California 90 

Hemlock,  White  Pine  County,  Nevada 194, 195 

Hendrick,  Unionville,  Montana 2t9, 292 

Hendrick  &  Co.,  Butte  County,  California J37 

Henning,  Humboldt  County,  Nevada 207 

Henry  Dorr's  Claim,  Placer  County,  California 45 

Hercules,  Alpine  County,  California 93  94 

Hercules,  El  Dorado  County,  California 104 

Heslep,  Tuolumne  County,  California 60  61  69 

Hiawatha,  Salt  Lake  County,  Utah 325 

Hidden,  Tooele  County,  Utah 31 3 

Hidden  Treasure,  Radersburgli,  Montana 295 

Hidden  Treasure,  Salt  Lake  County,  Utah 319 

Hidden  Treasure,  White  I'iuo  County,  Nevada 188, 190, 518, 520,  .'")21 

Highland,  Beaver  Head  County,  Montana 2(»7 

Highland,  Humboldt  County,  Nevada 222 

Highland  Chief,  Salt  Lake  County,  Utah 319 

Highlander,  Tooele  County,  Utah 3I6 

Highland  Silver  Mining  Company,  Humboldt  County,  Nevada 22! ,  222 
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Hills's  Claim.  Tooele  County,  Utali 310 

Hilton  &  McPherson,  Tnoluuine  County,  California 45 

Hites'  Cove,  Mariposa  County,  Calil'ornia 58 

Homestake,  Yavapai  County,  Arizona 334 

Home  Ticket,  White  Pine  County,  Nevada 202 

Honest  Miner,  Lander  County,  Nevada ]7(l 

Hook  and  Ladder  Company,  El  Dorado  County,  California 100 

Hoosier  State,  White  Pine  County,  Nevada 11)4 

Hope,  Deer  Lodpje  County,  Montana 27H 

Hope,  Nevada  County,  California 119 

Hopewell,  El  Dorado  County,  California 105 

Hornet,  Lander  County,  Nevada 170 

Horn-Silver  Hill,  Tooele  County,  Utah ^ 301* 

Huf^frel  &  Co.'s  Claim,  Clear  Creek  County,  Colorado 347 

Hughes's  Claim,  Tuolumne  County,  California 52,  62, 64 

Humboldt,  Beaver  Head  County,  RIontana 271 

Humboldt,  Humboldt  County,  Nevada 2:il 

Humbup:,  Tuolumne  County,  California 02 

Huron,  Beaver  Head  County,  Montana 267 

Hyde's  Claim,  Ceaver  Head  County,  Montana 262 

I. 

Iceberg,  White  Pine  County,  Nevada 189, 194, 195, 196, 197, 200 

Iceberjjf  North,  White  Pine  County,  Nevada 197,199 

Iceberg  South,  White  Pine  County,  Nevada .-..  198 

Ida  Elmore,  Owyhee  County,  Idaho 250, 251, 517, 518, 520, 521 

Idaho,  Boulder  County,  Colorado 359 

Idaho,  Nevada  County,  California 126 

Idaho,  Salt  Lake  County,  Utah ; 325 

Idaho,  White  Pine  County,  Nevada 183 

Illinois,  Colorado 423 

miners  Central,  Gilpin  County,  Colorado 342 

Imperial,  Owyhee  County,  Idaho 254 

Imperial,  Storey  County,  Nevada 155,  402 

Imperial,  White  Pine  County,  Nevada 194, 195, 197,  517, 520, 521 

Imperial  Silver  Mining  Company,  Deer  Lodge  County,  Montana 279 

Independent,  Humboldt  County,  Nevada 219 

Independent,  Owyhee  County,  Idaho 254 

Independent,  California - 517,520,521 

Indiana,  Butte  County,  California 13o 

Indiana,  AVhite  Pine  County,  Nevada 197 

Indiana  Hill,  Placer  County,  California 119 

Indianapolis,  Nye  County,  Nevada 182 

Indianapolis,  White  Pine  Count}',  Nevada 185, 188 

Indian  Chief,  White  Pine  County,  Nevada 197 

Indian  Kaviue.  Calaveras  County,  California 82 

Iron  Clad,  Kadersburgh,  Montana 296,297 

Iron  Ram,  Gilpin  County,  Colorado 342 

Iron  Rod,  Iron  Rod  District,  Montana 285 

Isabella,  Lander  County,  Nevada 170 

I  X  L,  Alpine  County,  California 94 

I  XL,  Uniouville,  Montana 290,292 

J. 

Jackson,  Clear  Creek  County,  Colorado 356 

Jackson,  Eureka,  Nevada 400, 518, 520, 521 

Jackson,  Lander  County,  Nevada 178, 18i 

James  Bird,  Tooele  County,  Utah 316 

Janes,  A.  N.,  Park  County,  Colorado — 366 

Jaw  Bone  Ledge,  Indian  Creek,  Montana 299 

J.  C.  Hill,  White  Pino  County,  Nevada 194 

Jeff.  Davis,  Summit,  County,  Colorado 362 

Jefferson  Ledge,  Lander  County,  Nevada 170 

Je«nie  A.,  White  Pino  County,  Nevada 194,  195,401 

Jensen,  lIuml)oliU  County,  Nevada 222 

Jesse  Murdock,  Wyoming 372 

Jewctt,  White  Pine  County,  Nevada 197 
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Jiin,  Nevada  County,  California ■ ]03 

J.  JefFers  &  Co.,  El  Dorado  County,  California ]  00 

John  Adams,  Tooele  Countj%  Utah , 307 

John  Bull,  White  Pine  County,  Nevada 197 

Johnston,  Calaveras  County,  California 70,71 

John  Spear,  Kadersburffh,  Montana 297 

John  Wesley,  Beaver  Head  County,  Montana 267 

John  Yule's  Claims,  Placer  County,  California 114,  J 15 

Jo  Lane,  Lander  County,  Nevada ]70 

Jones,  Mojave  County,  Arizona 331 

Josephine,  Mariposa  County,  California 48 

Julia,  Storey  County,  Nevada 517,520,521 

Juno,  Beaver  Head  County,  Montana 270 

Justice,  Storey  County,  Nevada 517,520,521 

K. 

Kansas,  Gilpin  County,  Colorado 341,  342 

Kansas  Company,  Nevada  CouHty,  California ]  17 

Kansas  Gold  Mining  Company,  Gilpin  County,  Colorado 341 

Kate  Hayes,  Nevada  County,  California 117 

Kcarsarge,  Inyo  County,  California 92 

Kearsarge,  Summit  District,  Montana 283 

Keating-,  Eadersburgh,  Montana 294 

Kennedy",  Amador  County,  California 45,  88 

Kenosh,  Tooele  County,  Utah 314 

Kent,  Beaver  Head  County,  Montana 266 

Kent  County,  Gilpin  County,  Colorado 341,242 

Kentuck,  Storey  County,  Nevada 144, 156, 165,517,520,521 

Kentuck  Company,  San  Diego  County,   California 90,91 

Kentucky,  Calaveras  County,  California 75 

Keystone,  Amador  County,  California .' 49,50,88,516,517 

Keystone,  Calaveras  County,  CaKfornia .    48 

Keystone,  Mojave  County,  Arizona 331 

Keystone,  Sumnut  District,  Montana 283 

Kincaid  Flat  Mining  Company,  Tuolumne  County,  California 54 

Kinjr  Ledge,  San  Diego  County,  Califogrnia '- 00 

Kingley,  White  Pine  County,  Nevada 195 

Kit  Carson,  White  Pine  County,  Nevada 197 

Kitty  Clyde,  Deer  Lodge  County,  Montana 278 

K.  K.,  Lander  County,  Nevada 178 

Knickerhocker  and  Argeuta,  Tooele  County,  Utah 305 

Knight  &  Jones,  El  Dorado  County,  California 103, 106 

Knox,  Tuolumne  County,  California 62 

Kohiuoor,  Lander  County,  Nevada 172 

Kunckey  &  Co.,  El  Dorado  County,  California 100 

Kyle,  S.,  Nevada  County,  California 1(9 

L. 

Lady  Bryan,  Storey  County.  Nevada   520, 521 

Lady  Douglas,  Tooele  County,  Utah 305,  306 

La  Grange  Ditch  Company,  Stanislaus  County,  California 53 

Lang  Syne,  Humboldt  County,  Nevada 213 

Lang  Syne,  Nevada 36 

Last  Chance,  Humboldt  Couniy,  Nevada 221 

Last  Chance  No.  2,  Humboldt  County,  Nevada 220 

Last  Chance,  Placer  County,  California 114 

Last  Chance,  Tooele  County,  Utah 305,  306 

Last  Effort,  Humboldt  Count)',  Nevada 222 

Latrobe,  White  Pine  County,  Nevada 203 

Lavinia,  Salt  Lake  County,  Utah 325 

Lebanon,  Clear  Creek  County,  Colorado ^ 352 

Le  Bross,  White  Pine  County,  Nevada 202 

Left-Hand,  Eadersburgh,  Montana y94 

Legal  Tender,  Beaver  Head  County,  Montana 268 

Legal  Tender,  Tooele  County,  Utah ;J07 

Leo  Monitor,  Tooele  County,  Utah :{J3 

Leopard,  Eadersburgh,  Montana 296 

Leviathan,  Alpine  County,  (Jahforuia 95 
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Leviatlian,  Eadersburgh,  Montana - 295 

Lewis  Brothers,  Tuolumne  County,  California 09 

Lew  Morgan,  White  Pine  County,  Nevada 199 

Lightner's,. Calaveras  County,  California 76 

Lilian,  Summit  County,  Colorado 362 

Lillian  Hall,  Lincoln  County,  Nevada 518 

Lilliwah,  Salt  Lake  County,  Utah 325 

Lincoln,  Amador  County,  California 45 

Lincoln,  Salt  Lake  County,  Utah 325 

Lincoln  South,  Amador  County,  California 45 

Lindell,  Clear  Creek  County,  Colorado 355 

Lindsey,  Nevada  County,  California 130  • 

Little  Amador,  Amador  County,  California 89 

Little  Bilk,  White  Pine  County,  Nevada 197 

Little  Emma,  Humboldt  County,  Nevada 222 

Little  Giant,  Humboldt  County,  Nevada 216,218 

Little  Giant,  Placer  County,  California 116 

Little  Joker,  San  Diego  County,  California 90 

Little  York,  Nevada  County,  California 45, 117 

Live  Yankee,  Lander  County,  Nevcvda 180 

Live  Yankee,  Kadersburgh,  Montana 297 

Live  Yankee,  White  Pine  County,  Nevada 197 

Lockport,  White  Pine  County,  Nevada 195 

Locomotive,  Humboldt  County,  Nevada 217 

Lola  Montez,  Tooele  County,  Utah 313 

Lombardo,  Tuolumne  County,  California 69 

Lone,  Humboldt  County,  Nevada 220 

Lone  Star  or  Petti ngill,  Beaver  Head  County,  Montana 271 

Lone  Star  Company,  Sau  Diego  County,  California 90 

Lone  Star  State,  Salt  Lake  County,  Utah 319 

Lookout,  Lander  County,  Nevada 172 

Lookout,  White  Pine  County,  Nevada 203 

Lucky  Boy,  White  Pine  County,  Nevada 199 

Luetje  and  Schwartz,  Nevada  County,  California 45 

Lupita,  Lander  County,  Nevada 172 

Lynch,  Garret  &  Co.,  Deer  Lodge  County,  Montana 272 

Lyon,  Humboldt  County,  Nevada •    222 

M. 

Macomber  &  Co.,  El  Dorado  County,  California 100 

Madden  Company,  San  Diego  County,  California 90,  91 

Madison,  White  Pine  County,  Nevada 197 

Madison  Ledge,  Lander  County,  Nevada 170 

Madison  Company,  Lander  County,  Nevada 170 

Mahogan}',  Owyhee  County,  Idaho 250,251,252,518,520,521 

Maine,  Clear  Creek  County,  Colorado 351,  352 

Maine  Boys'  Tunnel,  Tuolumne  County,  California 64 

Mammoth,  Beaver  Head  County,  Montana 270,297 

Mammoth,  Lander  County,  Nevada 172 

Mammoth,  Tooele  County,  Utah 316,317,318 

Mammoth,  White  Pine  County,  Nevada 184, 185,195,518,520,521 

Mammoth,  W^yoniing 372 

Manhattan,  Boulder  County,  Colorado 361 

Manhattan,  Placer  County,  California 45 

Manhattan,  White  Pine  County,  Nevada 195 

Manhattan  Company,  Lander  Countv,  Nevada 170 

Manhattan  Mill,  White  Pine  County",  Nevada 199,200 

Manitowoc,  Humboldt  County,  Nevada 205 

Manyard  »t.  Brother,  El  Dorado  County,  California 100 

Mapulesna,  White  Pine  County,  Nevada 197 

Marcellina,  Lander  County,  Nevada 178 

Martield,  Salt  Lake  County,  Utah 319 

Margaret,  Lander  County,  Nevada 172 

Maria,  White  Pine  County,  Nevada. ' 197 

Maria  Louisa,  White  Pine  County,  Nevada .  197 

Marion,  Alpine  County,  California 94 

Mark  ley,  Amador  County,  California 8i>- 

Marshall,  Clear  Creek  County,  Colorado 352 
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Martha  Washington,  Tooele  County,  Utah .' 316,  3IH 

Martin.  White  Pine   County,  Nevada 197 

Mary  Ellen,  Wyoming 374 

Maryland,  White  Pine  County,  Nevada 197,  19k 

Maxon,  Amador  County,  California H9 

Maxwell,  Amador  County,  California 45, 8d,  517,  520, 55il 

Mayflower,  Humboldt  County,  Nevada 221 

Mazeppa,  White  Pine  County,  Nevada 184, 195, 198, 199 

McBride,  White  Pine  County,  Nevada 197 

McCormick,  White  Pine  County,  Nevada 197,198 

McDonald  &  Co.,  El  Dorado  County,  California 100 

McElroy's,  Calaveras  County,  California 77 

McFadden,  William,  Summit   County,  Colorado 363 

McMahon  Ledge,  White  Pine  County,  Nevada 200 

McMechan's,  San  Diego  County,  California 91 

Meade,  Gilpin   County,  Colorado 341 

McNevin,  White  Pino  County,  Nevada 197 

Meadow  Valley,  Lincoln  County,  Nevada 224, 432, 43"?,  516, 517, 518, 520, 521 

Meadow  Valley  Mining  Company,  Lincoln  County,  Nevada 223,249 

Meadow  Valley,  Western  Ex.,  Lincoln  County,  Nevada 518,  520,  521 

Medeon,  Amador  County,  California 89 

Merrill's  Claim,  Beaver  Head  County,  Montana 262 

Metropolitan,  Tooele  County,  Utah 305 

Metropolitan  Mill,  White  Pine  County,  Nevada 198,199,517,518,520,521 

Mexican,  Storey  County,  Nevada - 143 

Michigan  Bluff,  Placer  County,  California 114 

Miller,  Salt  Lake  County,  Utah 40.'. 

Miller,  White  Pine  County,  Nevada 197 

Milton,  Beaver  Head  County,  Montana 267 

Mineral  Hill,  Tooele  County,  Utah 305 

Mineral  Hill  Silver  Mining  Company,  Lander  County,  Nevada 180,518,520,521 

Mineral  Point,  White  Pine  County,  Nevada 195,  197 

Miner's  Delight,  Wyoming 374,  375 

Miner's  Dream,  Calaveras  County,  California 70 

Miner's  Dream,  White  Pine  County,  Nevada 185 

Minneapolis,  Clear  Creek  County,  Colorado 353,  3.57,  358 

Miser's  Dream,  White  Pine  County,  Nevada 195,  197,401 

Mi wanotack,  Beaver  Head  County,  Montana 270 

Moffat   Shock,  Summit   County,  Colorado 362 

Mofdt,  White  Pine  County,  Nevada 199 

MoUie  Stark,  White  Pine  County,  Nevada 195,  197,401 

Monarch,  Tooeb  County,  Utah 308,309 

Monitor,  Humboldt  County,  Nevada 219 

Monitor,  Nye  County,  Nevada 182 

Monitor  Ledge,  Lander  County,  Nevada 170 

Monitor  and  Magnet,  Salt  Lake  County,  Utah 323 

Monitor  and  Northwestern,  Alpine  County,  California 93 

Mono,  White  Pine  County,  Nevada 197 

Monroe,  Nevada 36 

Monte  Cinto,  Nevada  County,  California ]J7 

Montezuma,  Colfax  County,  New  Mexico 337 

Montezuma,  Salt  Lake  County,  Utah 319,  321,  324, 325 

Montezuma,  White  Pine  County,  Nevada 196 

Montgomery,  W^hite  Pine  County,  Nevada 195,  199 

Moutro.se,  White  Pine  County,  Nevada 187 

Moorhouse,  Nevada  County,  California 45 

Moose,  Park  County,  Colorado '. 365,  366 

Morgan  Ground,  Calaveras  County,  California 75 

Mormon  Chief, Tooele  County,  Utah 313,314 

Morning  Star,  Alpine  County,  California 95 

Morning  Siar,  Iron  Rod  District,  Montana 286 

Morning  Star,  Placer  County,  California 115 

Morning  Star,  Radersburgh,  Montana 295, 297 

Morning  Star,  Salt  Lake  County,  Utah 321,323 

Mountain  Boy,  Humboldt  County,  Nevada 223 

Mountain  Cliief,  White  Pine  County,  Nevada 198 

Mountain  Gem,  Tooele  County,  Utali 3<  5 

Mountain  King,  Humboldt  County,  Nevada 213,214 

Mountain  Lion,  Clear  Creek  County,  Colorado 353,358 
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Mouutain  Lion,  Tooele  County,  Utah 308 

Mountain  Quail,  Calaveras  County,  California 78 

Mountain  Tiger,  Tooele  County,  Utah 308,309,310 

Mountain  View,  Humboldt  County,  Nevada 222 

Mount  Bullion,  Alpine  County,  California 94 

Mow^er  &  Hays,  Summit  County,  Colorado 362 

Mumford,  George,  Summit  County,  Colorado S62 

Muscatine,  Clear  Creek  County,  Colorado 353, 358 

Muskox,  Park  County,  Colorado 366 

N. 

Napa,  Napa  County,  California 45 

Napoleon,  Summit  County,  Colorado 363 

Narragansett,  Owyhee  County,  Idaho 254 

National  Mining  and  Exploring  Company,  Uniouville,  Montana 290,292 

Nave's  Claim.  Kadersburgh,  Montana 296 

Nebraska  Company,  Nevada  County,  California 117 

Nellie  Morgan,  Wyoming 374 

Nelson,  Boulder  County,  Colorado 360 

Nelson,  Summit  District,  Montana 283 

Nelson,  White  Pine  County.  Nevada 195 

Nettie  McCurdy,  White  Piiie  County,  Nevada 193, 203 

Nevada,  Humboldt  County,  Nevada 222 

Nevada,  Nevada  County,  California 45 

Nevada,  White  Pine  County,  Nevada 197 

Nevada  Butte,  Humboldt  County,  Nevada 5J8, 520, 521 

Nevada  Ledge,  Lander  County,  Nevada 179 

Nevada  Star,  \Vhite  Pine  County,  Nevada 197 

Nevins,  Deer  Lodge  County,  Montana 273 

New  Almaderi  Quicksilver,  California 523 

New  Idria  Quicksilver,  California 523 

Newton,  Amador  County,  California 4.5 

New  York,  Tooele  County,  Utah 305 

New  York,  (or  Finnegan, )  Calaveras  County,  California Ih 

New  York  Hill,  Nevada  County,  California 45, 127 

New  York  Lode,  Tooele  County,  Utah 307 

Niles,  Mojave  County,  Arizona 331 

Ni-wat,  Boulder  County,  Colorado 359,SL60 

Noel,  White  Pine  County,  Nevada l97 

Nolan,  John,  Summit  County,  Colorado 362 

Noonday,  White  Pine  County,  Nevada 189, 198, 199, 200, 518, 520, 521 

Norambegua,  Nevada  County,  California 45 

North  Bloomfield  Gravel  Company,  Nevada  County,  California 117 

Northeast,  Kadersburgh,  Montana 295 

North  Fork  Claim,  Placer  County,  California 45 

North  Star,  Beaver  Head  County,  Montana 271 

North  Star,  Calaveras  County,  California 77 

North  Star,  El  Dorado  County,  California 105 

North  Star,  Humboldt  County,  Nevada 207, 217 

North  Star,  Lander  County,  Nevada 170 

North  Star,  Nevada  County,  California 516,517, 118 

North  Star,  Placer  County,  California 123 

North  Star,  Salt  Lake  County,  Utah 321,323 

North  Star,  Tooele  County,  Utah 316,  318 

Northwestern,  (Monitor  and,)  Alpine  County,  California 93 

Nugget,  Iron  Rod  District,  Montana 286 

Nugget,  Lander  County,  Nevada 172 

Nutmeg,  White  Pine  County,  Nevada 201,202 

O. 

Oakland,  White  Pine  County,  Nevada 198 

Oak  Kidge,  Calaveras  County,  California 80 

Oakville,  Napa  County,  California 45 

Oasis,  Wliite  Pine  County,  Nevada 200 

Occidental,  Storey  County,  Nevada 517,520,521 

Occidental,  Tooele  County,  Utah 309,310,311 

Ohio,  Kadersburgh,  Montana 295, 298 
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Ohio,  Salt  Lake  County,  Utah 325 

Ohio  State,  White  Pine  County,  Nevada 196 

O.H.Treasure,  White  Pine  County,  Nevada 197,198,  199,200,  517,  518,  520,  5-.>l 

Oldtield,  El  Dorado  County,  California 98 

Old  Mortality,  Owyhee  County,  Idaho 254 

Olive  Creek,  Oret^on 257 

Olson  «fc  Donaldson,  El  Dorado  County,  California 45 

Oneida,  Amador  County,  California 45,  50,  87 

Onesiuius,  Tooele  County,  Utah 315 

Onets  &  Co.,  Calaveras  County,  California 70 

Only  Chance,  Deer  Lodge  County,  Montana 273 

Onyx,  Beaver  Head  County,  Montana .  270 

Ophir,  Gilpin  County,  Colorado 341 

Ophir,  Salt  Lake  County,  Utah 319 

Ophir,  Storey  County,  Nevada 143,517,520,521 

Ophir,  Tooele  County,  Utah 311 

Orcutt's.  Tuolumne  County,  California 60 

Oregon  Ledge,  Lander  County,  Nevada 170 

Oriental,  California 517,520,521 

Oriental,  Wyoming 374 

Original,  Owyhee  County,  Idaho 254 

Oro,  Tooele  County,  Utah 315 

Oro  Cache,  Summit  District,  Montana 282, 283 

Oro  Fino,  Owyhee  County,  Idaho 250, 251, 252 

Oro  Minta,  Calaveras  County,  California » 78 

Oroville  Gold  and  Silver  Mining  Company,  Butte  County,  California 135 

Orphan  Boy,  Humboldt  County,  Nevada 2;i^ 

Othello,  White  Pine  County,  Nevada 197 

Otto,  Humboldt  County,  Nevada 221 

Overman,  Storey  County,  Nevada 1 43, 155, 156,  517,  518, 520, 521 

Owego,  White  Pine  County,  Nevada 195, 196 

Owens,  San  Diego  County,  California 90 

Owyhee,  Uniouville,  Montana 291 


Pacific,  El  Dorado  County,  California ^ 101, 108 

Pacific  Mining  Company,  Lander  County,  Nevada 168, 170 

Pactolus  Gold  Mining  and  Water  Company,  Yuba  County,  California 132 

Page's  Claim,  Clear  Creek  County,  Colorado ■. 347 

Paloma,  Amador  County,  California 50 

Paloma  or  Gwin,  Calaveras  County,  California 82 

Panaca,  Lincoln  County,  Nevada 242, 244, 245 

Park,  Unionville,  Montana 291 

Park  Pool  Association,  Park  County,  Colorado 36G 

Parmelee,  Gilpin  County,  Colorado 342 

Parkinson,  Uniouville,  Montana 291,292 

Patterson's,  Tuolumne  County,  California 69 

Paul  &.  Co. ,  Calaveras  County,  California 81 ,  82 

Paulding,  White  Pine  County,  Nes^ada 199 

Paulina,  Humboldt  County,  Nevada 219 

Pelican,  Clear  Creek  County,  Colorado 350,  351 

Peabody,  Solon,  Summit  County,  Colorado 36*2 

Peabody,  Wyoming 375 

Peachy,  Placer  County,  California Ii21 

Pearce  «fc  Co.,  Summit  County,  Colorado 362 

Peerless  Ledge,  Lander  County,  Nevada 170 

Pendleton,  Tooele  County,  Utah 306 

Peregrini,  Calaveras  County,  California 70 

Perriu,  Nevada  County,  California 127 

Peru,  iluniboldt  County,  Nevada 207 

Petahnna,  Tooele  County,  Utah 308 

Peter  Walter,  Placer  County,  California 122 

Petticoat,  Calaveras  County,  California 51 ,  78 

Pettingill  or  Lone  Star,  Beaver  Head  County,  Montana 271 

Pewabic,  Michigan 48H 

Pfetier  &  Co.,  Calaveras  County,  California 70 

Phenix,  Eureka,  Nevada 389,  400,  518, 520, 521 

Phenix,  Lauder  County,  Nevada 178, 180 
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Phenix  Quicks^ilver,  California 523 

Philadelphia.  White  Pine  Couuty,  Nevada 204 

Philpotts,  White  Piue  Couuty,  Nevada 187 

Picayune,  Nevada  County,  California 119 

Picayune  Gravel,  Nevada  Countv,  California 45 

Piermont,  White  Pine  Couuty,  Nevada 197, 199, 200, 203 

Pilot,  Lake  County,  Colorado 3G4, 365 

Pinchbeck,  Iron  Rod  District.  Montana 28fi 

Pine  Creek,  Humboldt  County,  Nevada 223 

Piue  Mountain,  Humboldt  County,  Nevada 222 

Pine  Tree,  Maripot^a  Couuty,  California 48 

Pifion,  Salt  Lake  County,  Utah 329 

Pinto,  White  Pine  County,  Nevada 195 

Pioche,  Lincoln  County,  Nevada 227, 248, 249, 516, 517, 518, 520, 521 

Pioneer  Chief,  Calaveras  County,  California 45 

Pioneer  Company,  Deer  Lodge  County,  Montana 273 

Pioneer  Ditch  Company,  Beaver  Head  County,  Montana 262 

Pitman  &  Wiley's  Claim,  Clear  Creek  County,  Colorado 347 

Pittsburg',  Nevada  County,  California 127 

Pittsburg  and  Yuba  River  Mining  Company,  Yuba  County,  California 132 

Pixly,  Humboldt  County,  Nevada 222 

Pleasant  Company,  Lander  County,  Nevada 170 

Pleasant  Hill,  Tooele  County,  Utah 307 

Pleiades.  Nye  County,  Nevada 182 

Plug- Ugly  Hill,  Placer  County,  California .♦ 116 

Plymouth,  Lander  County,  Nevada 170 

Pocahontas,  Clear  Creek  County,  Colorado 353, 358 

Pocahonta.s,  El  Dorado  County,  California 108 

Pocahontas,  Salt  Lake  County,  Utah 3:i5 

Pocatillo,  White  Pine  Couuty,  Nevada 169, 198, 200 

Pogonip,  White  Pine  County,  Nevada 197 

Pointer,  Yavapai  County,  Arizona 333 

Polar  Star,  Summit  District,  Montana 283 

Pollock  I  X  L,  Tooele  County,  Utah 305 

Pond  &  Co.'s  Claim,  Placer  County,  California 45 

Pond  &  Constable,  Placer  County,  California 45 

Poor  Man,  Calaveras  County.  California 80 

Poorman,  Owyhee  County,  Idaho 250,  251 

Poor  Man's  Joy,  Deer  Lodge  County,  Montana 278, 279 

Pope,  White  Pine  County,  Nevada 198 

Portage,  White  Pine  County,  Nevada 186 

Portland,  Tooele  County,  Utah 315 

Port  Wine, .White  Pine  County,  Nevada 195 

Post  Hole,  White  Pine  County,  Nevada 196 

Potomac,  Tooele  County,  Uiah 305,  307 

Powell,  Placer  County,  California 45 

Povv-ell,  White  Pine  County,  Nevada 199 

Praga,  Clear  Creek  County,  Colorado 358 

Preston,  Tuolumne  Couuty,  California 69 

Pride  of  the  East  Ledge,  Lander  County,  Nevada 170 

Prince  of  Wales,  Salt  Lake  County,  Utah 319 

Piinceton,  Boulder  County,  Colorado 361 

Printer  Boy,  Lake  Couuty,  Colorado 364, 365 

Prize,  Giljiin  County,  Colorado 341 

Progress,  White  Piue  County,  Nevada 196 

Promontory,  White  Pine  County,  Nevada 196 

Proteus,  Ck'ar  Creek  County,  Colorado 3.56 

Prussian  Hill,  Calaveras  County,  California 79 

Puritan,  Beaver  Head  County,  Montana 267 

Putnam,  Tooele  County,  Utah 307 

Q. 

ft 

Quandary,  Tooele  County,  Utah 306 

Quartz  (ilen,  Calaveras  Couuty,  California 79 

Quartz  Hill,  El  Dorailo  County,  California JOl 

Quartz  Mountain,  California 12 

Queen,  Clear  Creek  County,  Colorado 348 

Queen  of  the  West,  Iron  Kod  District,  Montana 2ii^ 
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Eaggis  &  Co.,  Calaveras  County,  CaliforDia 70 

Railroaci,  Amador  County,  California 45 

Railroad,  Nevada  County,  California 117 

Raikoad  Flat,  Calaveras  County,  California 51 

Ralbet  and  Steele,  White  Pine  County,  Nevada 1 95 

Ralston,  Gilpin  County,  Colorado :J41 

Ramblers'  Luck,  White  Pine  County,  Nevada 203 

Raspberry,  Calaveras  County,  California. 75 

Ratlers'  Pay,  White  Pine  County,  Nevada 203 

Rawhide,  Tuolumne  County,  California 49, Cl,fi7, 69 

Raymond  and  Ely  Mining  Company,  Lincoln  County,  Nevada,  223, 241, 516, 517, 518, 520, 521 

Read  and  Benson,  Salt  Lake  County,  Utah 319 

Red  Bird,  Humboldt  County,  Nevada 222 

Red  BIufF,  Hot  Spring  District,  Montana 284 

Red  Hill,  Napa  County,  California 45 

Red  Hill,  Tuolumno  County,  California 45 

Redington  Quicksilver,  California 516 

Red  Jacket,  Humboldt  County,  Nevada 220 

Red  Jacket,  Michigan 488 

Redman,  San  Diego  County,  California 90, 91 

Red  Rover,  White  Pine  County,  Nevada 187 

Reese  River  Consolidated,  Lander  County,  Nevada 170 

Register,  Summit  County,  Colorado 364 

Reinhart;  New  Mexico 338 

Relief,  Salt  Lake  County,  Utah 325 

Republic,  Humboldt  County,  Nevada 221 

Republic,  White  Pine  County,  Nevada 199 

Reserve,  Calaveras  County,  California 45 

Reserve,  (or  Stevenat.)  Calaveras  County,  California 75 

Revolution,  Salt  Lake  County,  Utah « 325 

Rhead,  Calaveras  County,  California 70 

Rhino,  Humboldt  County,  Nevada 221 

Rica,  Radersburgh,  Montana r 295 

Richards,  Tuolumne  County,  California 45 

Richmond,  Clear  Creek  County,  Colorado 356 

Richmond,  Lander  County,  Nevada 177,180,391,393,399 

Ricker,  Uuionville,  Montana 290 

Riland,  Coatney  &  Roby,  Summit  County,  Colorado 362 

Rim-Rock,  Lander  County,  Nevada 180 

Rippey  &  Co  ,  Summit  County,  Colorado ;362 

Risdale,  White  Pine  County,  Nevada 187 

Rising  Star,  Idaho 518,520,521 

Rising  Su  J,  Humboldt  County,  Nevada 222 

Rising  Sun,  Placer  County,  California 123 

Rivera  &  Co.,  Calaveras  County,  California 70 

Robert  E.  Lee,  Radersburgh,  Montana 297 

Robert  Emmctt,  Wyoming ;i74 

Robinson  &■  Co.,  El  Dorado  County,  California 100 

Rock  Island,  Salt  Lake  County,  Utah 319 

Rock  River,  Butte  County,  California 45 

Rock  Springs,  Wyoming 367,370 

Rockafeilow,  Oregon 257 

Rockwell,  Tooele  County,  Utah 309 

Rocky  Mountain,  El  Dorado  County,  California 98 

Rocky  Mountain  Company,  Wyoming 309,370,  37],  443 

Roman  Empire,  White  Pine  County,  Nevada 196 

Rosalia,  Dona  Ana  County.  New  Me.xico 338,339 

Kosebar  Mining  Company,  Yuba  County,  California 132 

Ro.soland,  Lander  County,  Nevada 172 

Rosencrans,  Preston  &,  Co.,  Tuolumne  County,  California 60 

Rough  and  Ready,  IMumas  County,  California 45 

Ruckel,  Oregon 057 

Rush  Valley,  Tooele  County,  Utah 307 

Russian,  Nevada 402 

Rye  Valley,  Oregon ^57 
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Sage  Brush,  White  Pine  County,  Nevada 195, 1%- 

Sailor,  El  Dorado  County,  California •. 45 

Saint  Croix,  Owyhee  County,  Idaho 254 

Saint  Lawrence,  El  Dorado  County,  California 45, 108 

Saint  Lawrence  Silver  Mining  Company,  Summit  County,  Colorado 363 

Saint  Louis,  El  Dorado  County,  California 105 

Saint  Louis,  Tooele  County,  Utah 305 

Saint  Louis  and  Montana  Mining  Company,  Deer  Lodge  County,  Montana 278 

Saint  Patrick,  Tooele  County,  Utah 307 

Salazar,  White  Pine  County,  Nevada 197 

Sale  &  McSorley,  Nevada  County,  California 118 

Sally  Davis  Ledge,  Lander  County,  Nevada 170 

San  Francisco,  White  Pine  County,  Nevada 202 

San  Pedro,  White  Pine  County,  Nevada 19(5 

Santa  Cruz,  Calavoras  County,  California 45 

Santa  F6,  Clear  Creek  County,  Colorado 350 

Saratoga,  White  Pine  County,  Nevada 196, 197 

Sargent  &  Jacobs,  Nevada  County,  California 45, 117 

Saulsby,  Iron  Rod  District,  Montana 286 

Saunders,  White  Pine  County,  Nevada 196 

Savage,  Clear  Creek  County,  Colorado 356 

Savage.  Lander  County,  Nevada 170, 172 

Savage,  Salt  Lake  Countv,  Utah 319,  321,  324 

Savage,  Storey  County,  Nevada 144, 155, 156, 157, 426,  517, 520,  521 

Scandia,  Owyhee  County,  Idaho 254 

Sceiffart,  Calaveras  County,  California 70 

Schlein  Brothers,  El  Dorado  County,  California 1C6 

Scotia,  Tooele  County,  Utah 317 

Scott,  Salt  Lake  County,  Utah 319 

Scott,  White  Pine  County,  Nevada • 197 

Seaton,  Clear  Creek  County,  Colorado 349 

Seaton  No.  2,  Clear  Creek  County,  Colorado 349 

Seaton  No.  7,  Clear  Creek  County,  Colorado 349 

Segregated  Belcher,  Storey  County,  Nevada 155, 156, 517, 520, 521 

Sentinel,  Lauder  County,  Nevada 172 

Sentinel,  White  Pino  County,  Nevada 198 

Seo,  White  Pine  County,  Nevada 198 

Seven-Thirty,  Nevada  County,  California 127 

Sexton,  Yavapai  County,  Arizona 335 

Seymour,  Tooele  County,  Utah 313 

Seymour  No.  2,  White  Pine  County,  Nevada 19G 

Seymour  &  Darby,  White  Pine  County,  Nevada 198 

Sliarp,  White  Pine  County,  Nevada 189 

Shaw  &  Co.,  Calaveras  County,  California 81 

■  Shawniut,  Tuolumne  County,  California 60 

Sheba,  Humboldt  County,  is'evada 200,217 

Sheba  Mill,  White  Pine  County,  Nevada 199- 

tiheboygan.  White  Pine  County,  Nevada 197,  198 

Sheep  I'anch  Claims,  Calaveras  County,  California 67,77 

Shepbard  &  Co.,  El  Dorado  County,  California 101 

Sherman.  Beaver  Head  County,  Montana 267 

Shiloh,  Humboldt  County,  Nevada 216- 

Shipley,  Placer  County,  California 122 

Shoebridge,  Tooele  County,  Utah 310,318 

Shoo-Fiy,  Humboldt  County,  Nevada 221 

Siioo-Fly,  Njo  Csunty.  Nevada 18:^ 

Sibley,  Beaver  Head  County,  Montana 267 

Sierra  Buttes,  Sierra  County,  California 138 

Sierra  Nevada.  Storey  County,  Nevada 155, 156, 516, 517, 520, 52 1 

Sierra  Pasco,  Whice  Pine  County,  Nevada 196, 198 

Silver  Bluff,  White  Pine  County,  Nevada 203 

Silver  Brick,  White  Pine  County,  Nevada 196 

Silver  Chariot,  White  Pine  County,  Nevada 201 

Silver  Chi^-f,  Tooele  County,  Utah 308,309 

Silver  Cloud,  Lander  County,  Nevada 170 

Silver  Cloud,  Tooele  C(junty,  Utah 313 

Silver  Glance,  Alpine  County,  California 93,94 

Silver  Jane,  Tooele  County,  Utah 314,  315 
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Silver  Kinf^,  Tooele  County,  Utah 305, 307 

Sil%'er  King,  (first  extensiou  west, )  Tooele  County,  Utah 307 

Silver  Mining  Company,  Humboldt  County,  Nevada 206,207 

Silveropolis,  Tooele  County,  Utah 308, 310, 3J 1 

Silver  Plate,  White  Pine  County,  Nevada ] 89, 190, 197, 198, 199, 200 

Silver  Queen,  Maricopa  County,  Arizona 332 

Silver  Queen,  Tooele  County,  Utah 305 

Silver  Queen,  White  Pine  County,  Nevada 202 

Silver  Kose,  Beaver  Head  County,  Montana 267 

Silver  Shield,  Tooele  County,  Utah 313 

Silver  Sprout,  Inyo  County,  California 91,92 

Silver  Star,  White  Pine  County,  Nevada 196 

Silver  Star  Consolidated,  White  Pine  County,  Nevada 195 

Silver  Stone,  White  Pine  County,  Nevada. 200 

Silver  Vault,  White  Pine  County,  Nevada 518, 520, 521 

Silver  V/ave,  White  Pine  County,  Nevada.- 180, 188, 198, 199, 518, 520, 521 

Silver  Wedge,  White  Pine  County,  Nevada 195, 19o,  197,  5l8,  520, 521 

Silver  Wing,  Summit  County,  Colorado 363 

Silver  Wreath,  White  Pine  County,  Nevada 203 

Sissler,  Summit  County,  Colorado 362 

Slate  Ledge,  Nevada  County,  California 45 

Slattery,  Wyoming 372 

Sliger  Claim,  El  Dorado  County,  California 45 

Slovan,  Clear  Creek  County,  Colorado 358 

Sniartsville  Hydraulic  Mining  Company,  Yuba  County,  California 131 

Smith,  Eoyd    &  Co.,  Deer  Lodge  County,  Montana. 274 

Smith,  J."R  ,  White  Pine  County,  Nevada 196,198,199 

Smoky  Mill,  White  Pine  County,' Nevada 199 

Snow  Drop,  Humboldt  County,  Nevada 222 

Snow  Drop,  White  Pme  County,  Nevada 195, 196,197,198' 

Socrates,  Sonoma  County,  California 45 

Soles  and  Perkins,  Wyoming 374 

Sonora,  Clear  Creek  County,  Colorado 356 

Sophia,  New  Mexico 338 

Soulsby,  Tuolumne  County,  California 69 

South  Aurora.  White  Pine  County,  Nevada 200 

South  Bank,  Calaveras  County,  California 78 

South  Star,  Nevada  Countj%  California 127 

South  Star,  Salt  Lake  County,  Utah 323 

South  Yuba  Canal  Company,  Nevada  County,  California 45 

Southern  Light  Ledge,  Lauder  County,  Nevada 170 

Sovereign,  Alpine  County,  California 94 

Spagnoii,  Amador  County,   California 45 

Spanish,  Tooele  County,  Utah .- 314,403,404 

Spanish,  White  Pine  County,  Nevada 196, 197 

Sparrow  Hawk,  Tooele  Cuuntj',  Utah 313,  314 

Spear.  White  Pine  Count}',  Nevada 203 

Speckled  Trout,  Deer  Lodge  County,  Montana , 278, 279 

Spring  Gulch,  Tuolumne  County,   California 69 

Spring  (iulch  Ditch  Company,  Beaver  Head  County,  Montana 262 

Spring  Hill,  Nevada  Comity,  California 45 

Spring  Valley,  Butte  County,  California 135, 137 

Stalker's  Claim,  Gilpin  County,  Colorado 342 

Stamboul,  White  Pine  County,  Nevada 196 

Stanislaus,  Calaveras  County,  California 45 

Staples  &  Co.,  El  Dorado  County,  California 45 

Star  Consolidated,  Lander  County,  Nevada 179 

Starr  King,  Tuolumne  County,  California 69 

Stephenson,  Dona  Aua  County,  New  Mexico 338,  339 

Sterling,  Yavapai  County,  Arizona 333 

Stevenot,  (or  Keserve,)  Calaveras  County,  California 75 

Stevens,  Clear  Creek  County,  Colorado  i 353,  355, 3,58 

Stickle's  Ground,  (or  Union,)  Calaveras  County, California 76 

Saint  Lawrence,  Owyhee  County,  Idaho 254 

Saint  Louis,  Placer  County,  California 122 

Saint  Louis  Company,  Montanji 405 

Stockholm.  White  Pine  County,  Nevada 195 

Stoker,  Salt  Lake  County,  Utah 325 

Stonewall,  Nye  County,  Nevada 182 
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Stonewall,  San  Diej^o  County,  California 90 

Stonewall  White  Pine  County,  Nevada 196,198 

Storm  Ledge,  White  Pine  County,  Nevada 202 

Saint  Patrick  Mining  Company,  Placer  County,  California 121,517, 520, 521 

Saint  Paul,  Beaver  Head  County,  Montana 263 

Sturgess,  Tooele  County,  Utah 315 

Subjugation,  Tooele  County,  Utah 305 

Succor,  Storey  County,  Nevada 143, 155, 156, 516, 517, 520, 521 

Summit,  Amador  County,  California 88 

Summit,  Owyhee  County,  Idaho 254 

Summit,  Win te    Pine  County,  Nevada 197,201 

Summit  Claims,  Placer  County,  California J 16 

Summit  and  Nevada,  White  Piue  County,  Nevada 195, 196, 197, 199 

Sunbeam,  Tooele  County,   Utah 316, 318 

Swan,  Summit  County,  Colorado 363 

•Swansea,  Tooele  County,  Utah 316,317 

Swansea  Mill,  White  Pine  County,  Nevada 198,199 

Sweepstakes,  Humboldt  County,  Nevada 222 

■Sweepstakes,  White  Piue  County',  Nevada 201 

T. 

Table  Mountain  Tunnel  Company,  Tuolumne  County,  California 63 

Taeff  and  Franklin  Ground,  Placer  County,  California 115 

Tallulah,  Humboldt  Count'-,  Nevada 213 

Tampico,  Tooele  County,  Utah 308,310,311 

Tar  Heels,  Park  County  Colorado 3G6 

Tarshish,  Alpine  County,  California 93, 94 

Theresa,  Salt  Lake  County, Utah 1 319 

Thompson's  Claim,  Radersburgh,  Montana 298 

Thorn,  Calaveras  County,  California 70,81 

Thorpe,  Calaveras  County,  California 70 

Thorp's,  Calaveras  County,  California 80 

Tiger,  Summit  County,  Colorado ' 364 

Tiger,  Yavapai  County,  Arizona 331 ,  333, 334 

Tincroft  Mines,  Cornwall 4^8 

Tip-  I'op,  Lander  County,  Nevada 177 

Tennes'<ee,  Wyonuug , 374 

T(jdd,  J.,  Summit  County,  Colorado 362 

Tolln,  Iron  Rod  District,  Montana '. 266 

Toll  Road,  White  Pine  County,  Nevada 198 

Tom  Paine,  VVhite  Pine  County,  Nevada 195 

Town  Talk,  Nevada  County,  California 45, 119 

Trainoi',  Conovan  «&  Co.,  Deer  Lodge  County,  Montana 273 

Treasure,  Tooele  County,  Utah 313 

Treasure,  (O.  H.,)  White  Pino  dmuty,  Nevada 184,  186,195,196,517 

Tieasure  Hill  Company,  White  Piue  County,  Nevada 198, 199 

Trench,  White  Pine  County,  Nevada 196,198, 199,200,204 

Trenton,  Humboldt  County,  Nevada 216 

Tresavean  Mine,  Cornwall 488 

Triangle,  Lander  County,  Nevada , 172 

Tripoli,  Humboldt  County,  Nevada 221 

Troy,  Lander  County,  Nevada ._ 170 

Troy  Company,  Nevada  County,  California 1 17 

Truckee,  White  Pine  County,  Nevada 190, 197, 198, 199, 200 

True.  Humboldt  County,  Nevada 220 

True  Blue,  Humboldt  County,  Nevada 223 

Trust  ifc  Hoper  Company,  Nevada  County,  California 117 

Try  Again,  El  Dorado  County,  California '. 98,99 

Tucson,  Tooele  County,  Utah 308 

TuUock  «&  Co.,  Tuolumne  County,  California 69 

TuUy  tV.  Co.,  Nevada  County,  California 118 

Tunnel,  Clear  Creek  County,  Colorado 3r)6 

Turkey  Hill,  Placer  County,  California 114 

Turner's  Flat  and  Table  Mountain  Mimng  Company,  Tuolumne  County,  Cali- 
fornia    53, 54 

Twilight,  Radersburgh,  Montana 296 
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u. 

Uncle  Sam,  White  Pine  County.  Nevada 198,199,204 

Union,  Calaveras  County,  California 48, 70, 75 

Union  No.  2,  Lauder  County,  Nevada 170 

Union  (or  Stickle's,)  Calaveras  County,  California 75 

Union  Company,  Calaveras  County,  California 45, 51 7, 520, 521 

Union  Copper,  Calaveras  County,  California 25 

Union  Copper,  Humboldt  County,  Nevada 223 

Union  Hill  Gravel  Company,  Nevada  County,  California 118 

Union  Hydraulic  Mining  Company,  Yuba  County,  California 131 

Union  Series,  Humboldt  County,  Nevada 216 

United  States,  White  Pine  County,  Nevada 195 

U.S.Grant,  El  Dorado  County,  California 101 

Utah  Silver  Miuing  Company,  Tooele  County,  Utah 314, 403, 404, 405 

Utica,  Calaveras  County,  California 76 

V. 

Vallejo,  Tooele  County,  Utah , 309 

Vanderbilt,  Radersburgh,  Montana 297 

Velocipede,  Tooele  County,  Utah 312,313 

Vermillion,  Lincoln  County,  Nevada 242,244 

Vernon,  Yavapai  County,  Arizona 333 

Vespasian,  Tooele  County,  Utah 314,  315 

Victory,  Beaver  Head  County,  Montana 267 

Virginia,  Tooele  County,  Utah 308,  309 

Virginia,  White  Pine  County,  Nevada 189, 196, 198, 199, 518, 520, 521 

Virginia  Consolidated,  Storey  County,  Nevada 517, 520, 521 

Virtue  Gold  Mining  Company,  Oregon 257 

Volcano,  Boulder  County,  Colorado 361 

Vulture,  Yavapai  County,  Arizona 332, 334,  335 

W. 

Wabash,  White  Pine  County,  Nevada 195,196,198 

Wadhara,  Beaver  Head  County,  Montana 263 

Waguleslicunian,  White  Pine  County,  Nevada 196 

Walker,  Summit  County,  Colorado 362,  364 

Walkinshaw  Consolidated,  Nevada  County,  California 118 

Walla- Walla  Chief,  Humboldt  County,  Nevada 222 

W^all,  Lander  County,  Nevada 170 

Wall  Ledge,  Lauder  County,  Nevada 170 

Walter  Scott,  Clear  Creek  County,  Colorado 353 

Wamebatia,  White  Pine  County,  Nevada 196 

Wandering  Boy,  Salt  Lake  Count)',  Utah 319 

Ward  Beecher,'  White  Pine  County,  Nevada 184, 185, 187, 189, 197, 198 

Ward  Beecher  Consolidated,  White  Pine  County,  Nevada 187, 188, 190,  199, 20U 

Ward  Beecher  South,  White  Pino  County,  Nevada 183,190 

Ward  Mining  Company,  Boulder  County,  Colorado 361 

War  Horse,  White  Pine  County,  Nevada 201 

Warn,  Owyhee  County,  Idaho 254 

Warrior,  Tooele  County,  Utah 315 

Washington,  Mariposa  County,  California 58 

Washington,  Plumas  County,  California 12,45 

Washington,  Tooele  County,  Utah 314,315 

Washington  and  Creole,  Lincoln  County,  Nevada 249,518,520,521 

Waterloo,  White  Pine  County,  Nevada 198 

Waterman,  Gilpin  County,  Colorado.- 341 

Waters,  Calaveras  County,  California 7-f. 

Waters,  Tuolumne  County,  California ()7 

Wayne  County,  Clear  Creek  County,  Colorado 353, 358 

Weber  &.  Co.,  El  Dorado  County,  California 100 

Web-Foot,  Humboldt  County,  Nevada 221 

Webfoot,  Owyhee  Cuunty,  Idaho 251 

Webster,  Nevada  County,  California 119 

Wellington,  Salt  Lake  County,  Utaii 319 

Weske  Claim,  Placer  County,  California 45,114, 115 

Western  Extension,  Lincoln  County,  Nevada 2-32,244, 2il5 

n.  Ex.  211 35 
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Western  Star,  Rait  Lake  Couuty,  Utah 323 

West  Point,  Calaveras  Couuty,  California 51 

Wet  Gulch,  Calaveras  County,  California  80 

Whale,  Clear  Creek  County,  Colorado 350 

What  Cheer,  Nevada  County,  California 118 

What  Cheer  Mining  Company,  Calaveras  County,  California 82 

Wheeler,  California 517 

Whisky  Slide,  Calaveras  County,  California 83 

White,  Humboldt  County,  Nevada 216, 217 

White's  Bar  Ditch  Company,  Beaver  Head  County,  Montana 262 

White  Rock,  Boulder  Couuty,  Colorado 360 

Whiteside,  El  Dorado  County,  California 108 

Whitlatch  Yankee  Blade,  Lander  County,  Nevada 170 

Whitlatch  Union,  Lander  County,  Nevada 170 

Whitlatch  Union,  Unionville,  Montana 289,290 

.  Whopper,  Beaver  Head  County,  Montana 267 

Wide  West,  Beaver  Head  County,  Montana "    267 

Wide  West,  Owyhee  County,  Idaho 254 

Wier  &  Co.,  Deer  Lodge  County,  Montana 272 

Wildcat,  Amador  County,  California 45 

Wild  Delirium,  Tooele  County,  Utah 305,313 

Wild  Irishman,  Wyoming 372,  373 

Williams,  J. ,  El  Dorado  County,  California ' 100 

Wilson  &  Co.,  Calaveras  County,  California 70,73 

Wilson  and  Grasstree,  White  Pine  County,  Nevada 196 

Winnamuck,  Tooele  County,  Utah 314,391,403,404,405 

Winnebago,  White  Pine  County,  Nevada 197 

Wolcott  Claim,  Nevada  County,  California 45 

AVolf  Tone,  Wyoming 374 

Wolverine,  Calaveras  County,  California 80 

Woodburn,  White  Pine  County,  Nevada 200 

Woodside,El  Dorado  County,  California 108 

Wormer,  Humbodlt  County,  Nevada 222 

Worcester,  Clear  Creek  County,  Colorado 353,  358 

Worthington  &  Bowman,  El  Dorado  County,  California 104 

Worthmann  &,  Co. ,  Calaveras  County,  California 70 

W.S.Lee,  Humboldt  County,  Nevada 222 

Wunderlich,  (Charles,)  Deer  Lodge  County,  Montana 273 

Wyoming  Coal  Company,  Wyoming 369,  370,  442, 443 

Y. 

Yankee  Blade,  Humboldt  County,  Nevada 212 

Yearing  Brothers,  Beaver  Head  County,  Montana 262 

Yellow  .Jacket,  Owyhee  County,  Idaho 254 

Yellow  Jacket,  Storey  County,  Nevada 142, 144, 1.55,  156, 164,487,516,517,520,521 

York,  Boulder  County,  Colorado   361 

Yosemite,  Lander  County,  Nevada 170 

Ycsemite,  White  Pine  County,  Nevada 198 

Yosemite  Ledge,  Lander  County,  Nevada 170 

You  Bet,  Nevada  Count}',  California 117 

Young  America,  Wyoming 373 

Yreka,  Owyhee  County,  Idaho 254 

Yule  Gravel,  California 516,517 


Zeile,  Amador  County,  California 45,89 

-Zella,  Tooele  Couuty,  Utah 308,309,310 
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Adams  Hill,  Lander  County,  Nevada 179 

Albany  Flat,  Calaveras  County,  California 75 

Alder  Creek,  Madison  County,  Montana 381 

Alder  Gulch,  Madison  County,  Montana 293 

Alpine,  Alpine  County,  California 94 

Alpine  Conuty,  California 92 

Amador  City,  Amador  County,  California 48,49,88 

Amador  County,  California 83 

American  Camp,  Tuolumne  County.  California 65 

American  Fork,  Salt  Lake  County,  Utah 303,  379,  385, 393,  405 

American  Gulch,  Summit  County,  Colorado 362 

Angel's  Camp,  Calaveras  County,  California 47,49,55,75 

Antelope  Gulch,  Deer  Lodge  County,  Montana 273 

Argenta,  Beaver  Head  County,  Montana 267,  380,  386, 405,  406, 407 

Arqueros,  Chili 439 

Atlantic  City,  Wyoming 874 

""Auburn,  Placer  County,  California 95, 121 

Aurora,  Esmeralda  County,  Nevada - 141 

Austin,  Lander  County,  Nevada 141, 181 

B. 

Bald  Hill,  El  Dorado  County,  California 99,105 

Bald  Mountain,  Tuolumne  County,  California 47, 68 

Bannack,  Beaver  Head  County,  Montana 261,262,266 

Banner,  San  Diego  County,  CaHfornia 90 

Basin  Gulch,  Deer  Lodge  County,  Montana 273 

Bath,  Placer  County,  California 115 

Batopilas,  Chihuahua,  Mexico 434, 435 

Battle  Hill,  El  Dorado  County,  California 105 

Battle  Mountain,  Humboldt  County,  Nevada 141,216,217, 518 

Bear  River  Valley,  Wyoming 368 

Bear  Valley,  Mariposa  County,  California 48,49 

Beaver  Head  County,  Montana ^ 261 

Belleville,  San  Bernardino  County,  California 91 

Bell's  Diggings,  El  Dorado  County,  California 103 

Belmont,  Nye  County,  Nevada 141, 182 

Big  Basin,  Tuolumne  County,  California 67 

,Big  Bug,  Yavapai  County,  Arizona 333 

Big  Cottonwood,  Salt  Lake  County,  Utah 303, 304, 319,  393, 403 

Big  Prickly  Pear,  Montana 288 

Bingham,  or  West  Mountains,  Tooele  County,  Utah 303,314,315 

Bingham  Canon,  Salt  Lake  County,  Utah 380,331,393,403 

Bitter  Creek  Desert,  Wyoming , 367,368 

Bitter's  Point,  El  Dorado  County,  California 104 

Blackfoot,  Deer  Lodge  County,  Montana 273 

Biackskin  Gulch,  Park  County,  Colorado 366 

BK)ody  Canon,  Humboldt  Coun-ty,  Nevada 212 

Blue  Wing,  Beaver  Head  County,  Montana 2G6, 269 

Boeckstein,  Austria 410 

Boise  Basin,  Buisc  County,  Idaho 254,255 

Boulder  County,  Colorado 359 

Boulder  Hill,  El  Dorado  Ctunty,  California 105 

Box  Elder  County.  Utah 303 

Bradshaw,  Yavapai  County,  Arizona 331,333. 
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Bromide  Flat,  White  Pine  County,  Nevada 184 

Brown  Gulch,  Montana 283 

Brown's  Flat,  Tuolumne  County,  California 68 

Buckeye  Hill,  El  Dorado  County,  California 104 

Buena  Vista,  Humboldt  County,  Nevada 205,216,217 

Buffalo  Flats,  Summit  County,  Colorado 362 

Buflalo  Hill,  El  Dorado  County,  California 106 

Bull  Run,  Elko  County,  Nevada 219 

Bulliona,  Alpine  County,  California 94 

Bullion  City,  Owyhee  County,  Idaho 254 

Burnt  Iron,  Oregon 257 

Butte,  Beaver  Head  County,  Montana 269 

Bntte,  Deer  Lodge  County,  Montana 272 

Butte  City,  Deer  Lodge  County,  Montana 272 

Butte  County,  California 95, 133 

Byrne's  Ferry,  Calaveras  County,  California 55 

C. 

Cable  City,  Deer  Lodge  County,  Montana 274 

Cache  County,  Utah 303 

Calaveras  Coixnty,  California 69 

Calaveritas,  (Lower,)  Calaveras  County,  California , 70 

Caldwell's  Ranch,  Tuolumne  County,  California 68 

California  Gulch,  Lake  County,  Colorado 364 

Camp  Douglas,  Utah 386 

Camp  Floyd,  Tooele  County,  Utah 303,313,386 

Camp  Watson  or  Spanish  Gulch,  Oregon 257 

Canon  District,  Oregon 257 

Captain  Gardner's  Point,  El  Dorado  County,  California 104 

Carbon,  Wyoming 442 

Cariso  Gulch,  Wyoming 373,375 

Carlin,  Humboldt  County,  Nevada 141 

Carson,  Ormsby  County,  Nevada 141 

Carson  Hill,  Calaveras  County,  California 49,75 

Carter's  Point,  El  Dorado  County,  California 104 

Castle' Dome,  Yuma  County,  Arizona 336 

Cave  City,  El  Dorado  County,  California 56 

Cedar  Creek,  Missoula  County,  Montana 278 

Cedar  Plains,  Jefferson  County,  Montana 293,298 

Cedar  Ravine,  El  Dorado  County,  California '. 98 

Cement  Hill,  El  Dorado  County,  California 105 

Central  City,  Gilpin  County,  Colorado 342,343,344 

Central  District,  Humboldt  County,  Nevada 212,216,217 

Centreville,  Davis  County,  Utah 303 

Cerro  Gordo,  Inyo  County,  California 91,380,393 

Chanareillo,  Chili 439 

Cherokee  Gulch,  Clear  Creek  County,  Colorado 350 

Cherokee  Flat,  Butte  County,  California 134 

Chili  Gulch,  Calaveras  County,  California 81 

Chili  Ravine,  El  Dorado  County,  California 97 

Chinese  Camp,  Tuolumne  County,  California 57, 58 

Chloride  Flat,  White  Pine  County,  Nevada 184 

Chris  Ranch,  El  Dorado  County,  Calilbrnia 105 

Church  Island,  Tooele  County,  Utah 303 

Clark,  San  Bernardino  County,  California 91 

Clausthal,  Prussia 407,408,409 

Clear  Creek  County,  Colorado 347 

Clearwater  Station,  Nez  Perc6  County,  Idaho 255,256 

Cold  Springs,  El  Dorado  County,  California 99 

Coloma,  El  Dorado  County,  California 99 

Columbia,  Tuolumne  County,  California 56,67 

Columbia  Hill,  Nevada  County,  California 118 

Cooley  &  Murzuer's  Diggings,  El  Dorado  County,  California 104 

Coon  Hill,  El  Dorado  County,  California 97,98 

Coon  Hollow  Hill,  El  Dorado  County,  California 99 

Cope,  Elk»  County,  Nevada 219 

Copiap6,  Chili 439 

Oopperopolis,  Calaveras  County,  California 47 

Coriune,  Utah 393 
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Darling's  Eanch,  El  Dorado  County,  California 105 

Davis  County,  Utah 303 

Deer  Lodge,  Montana 261 

Deer  Lodge  City,  Deer  Lodge  County,  Montana 273 

Deer  Lodge  County,  Montana 272 

Dirty  Flat,  El  Dorado  County,  California 98 

Dixie,  Grant  County,  Oregon 257 

Douglas  County,  Oregon 257 

Douglas  Flat,  Calaveras  County,  California 77 

Drummond's  Diggings,  El  Dorado  County,  California 104 

Dry  Caiion,  Tooele  County,  Utah 305 

Dry  Gulch,  Deer  Lodge  County,  Montana 273, 274 

Dry  Lake,  Cache  County,  Utah 303 

Dutch  Flat,  Placer  County,  California 115,116 

E. 

East  Argentine,  Clear  Creek  County,  Colorado 352 

East  Cafion,  Tooele  County,  Utah 308,393,403 

East  Tintic,  Utah  County,  Utah 303,316 

Eastern  Montana 280 

Eastern  Oregon 257 

Echo  Canon,  Summit  County,  Utah 367 

Echo  District,  Humboldt  County,  Nevada 213,216 

El  Dorado  County,  California 14,20,95,96 

El  Dorado,  Calaveras  County,  California 79 

Elk,  Grant  County,  Oregon 257 

Elk  City,  Nez  Perce  County.  Idaho 255, 256 

Elko  County,  Nevada '. 219 

Ely  District,  Lincoln  County,  Nevada 223,518 

Enterprise,  Gilpin  County,  Colorado 343,  344 

Eureka,  Gilpin  County,  Colorado 343,  344 

Eureka,  Lander  County,  Nevada  ....  141, 167, 171, 172, 180, 181, 379, 380,  383,  385,  386,  392, 

393, 394, 399, 400, 40 1 , 407, 44 1 , 518 

Eureka,  Nevada  County,  California 123, 130 

E vanston,  Wyoming 442 

F. 

Fairplay,  Park  County,  Colorado 366 

Farmington.  Davis  County,  Utah..   303 

Fenian  Gulch,  Deer  Lodge  County,  Montana 272 

Fiddle  Creek,  Sierra  County,  California ; 26 

Flint  District,  Owyhee  County,  Idaho 250 

Flint  Creek  District,  Deer  Lodge  County,  Montana 278 

Florence  Camp,  Nez  Perce  County,  Idaho 255, 256 

Florida  Mountain,  Owyhee  County,  Idaho 250 

Forbe&town,  Butte  County,  California 134 

Forest  Hill,  Placer  County,  California 95, 115 

Fort  Hill,  El  Dorado  County,  California 106 

Four-Mile,  Boulder  County,  Colorado 361 

Fourth  Crossing,  Calaveras  County,  California 70 

Fredrickson,  Deer  Lodge  County,   Montana 273 

French  Corral,  Nevada  County,  California 9, 117, 120 

French  Diggings,  El  Dorado  County,  California 104 

French  Gulch,  Deer  Lodge  County,  Montana 272,273 

French  Gulch,  Summit  County,  Colorado 362 

G. 

GaleHa,  Humholdt  County,  Nevada 141 ,  216, 217 

Garrote,  Tuolumne  County,  California 55 

Georgetown,  Deer  Lodge  County,  Montana 273 

Georgetown,  El  Dorado  County,  California 106,107 

Georgia  Gulch,  Summit  County  Colorado 362 

Georgia  Slide,  El  Dorado  County,  California 106 

German  Gulch,  Deer  Lodge  County,  Montana 272 

Gibson,  Summit  County,  Colorado 362 
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Gilpin  County,  Colorado 34q 

Gnat  Creek,  Nez  Perc6  County,  Idaho 255 

Gold  Canon,  Storey  County,  Nevada I43 

Gold  Hill,  Boulder  County,  Colorado 361 

Gold  Hill,  Deer  Lodge  County,  Montana 274 

Gold  Hill,  El  Dorado  County,  California 99 

Gold  Hill,  Storey  County,  Nevada I55 

Gold  Peak,  Carter  County,  Wyoming 372 

Gold  Run,  Placer  County,  California 115, 116, 119 

Gold  Run,  Summit  County,  Colorado 362 

Gold  Springs,  Tuolumne  County,  California 68 

Golden  Summit,  Butte  County,  California 133 

Gopher  Hill,  El  Dorado  County,  California 106 

Grand  Island,  Boulder  County,  Colorado 359 

Granite,  Lake  County,  Colorado 364 

Granite,  Grant  County,  Oregon 257 

Granitd  Creek,  Bois6  County,  Idaho 254 

Grass  Valley,  Nevada  County,  California 11,17,95,118,119,121 

Grasshopper  Creek,  Beaver  Head  County,  Montana 261 

Gravel  and  hydraulic  ground,  Piacer  County,  California 114 

Gravel  Hill,  El  Dorado  County,  California 105 

Gravel  Point,  El  Dorado  County,  California 104 

Great  Mogul,  Alpine  County,  California 94 

Gregory,  Gilpin  County,  Colorado 342,343,344 

Grizzly  Gulch,  Lewis  and  Clarke  County,  Montana 289. 291 

Grouse  Gulch,  Colfax  County,  New  Mexico '  337 

Hamilton,  White  Pine  County,  Nevada 141 

Hamilton,  Tooele  County,  Utah 329, 

Hangtown  Hill,  El  Dorado  County,  California 97'" 

Harrison  Hill,  El  Dorado  County,  California 105 

Hassyampa,  Yavapai  County,  Arizona 333 

Helena,  Lewis  and  Clarke  County,  Montana 260,261,287 

Henderson  Gulch,  Deer  Lodge  County,  Montana 273 

Hermit  Gulch,  Carter  County,  Wyoming 373 

Highland  Gulch,  Deer  Lodge  County,  Montana 273 

Hoisted,  Arizona 331,332 

Hoosier  Gulch,  Summit  County,  Colorado 363 

Horse  Prairie  Gulch,  Beaver  Head  County,  Montana '. 262 

Hot  Springs,  Deer  Lodge  County,  Montana 274,284 

Hot  Spring,  Salt  Lake  County,  Utah ' 303 

Hualpai,  Mojave  County,  Arizona 331,334,335,336 

Humboldt,  Utah 393 

Humboldt  County,  Nevada 205 

Humbug  Gulch,  Colfax  County,  New  Mexico 337 

Humbug  Gulch,  Summit  County,  Colorado 362 

Humbug  Valley,  Plumas  County,  California 134 

Hydraulic  and  gravel  ground.  Placer  County,  California 114 

I. 

Idaho,  Northern 255 

Illinois  Central,  Gilpin  County,  Colorado 342,343,344 

Illinois  Gulch,  Summit  County,  Colorado 363 

Independence  Hill,  Placer  County,  California 120 

ludiaua  Gulch,  Summit  County,  Colorado ^ 363 

Indian  Bar,  Stanislaus  County,  California 15,21 

Indian  Creek  District,  Madison  County,  Montana 298 

Indian  Hill,  El  Dorado  County,  California 97 

Inskip  Valley,  Plumas  County,  California 134 

Inyo  County,  California 8, 91 

Iowa  Hill,  Placer  County,  California 115, 120 

lone,  Nye  County,  Nevada 182 

Iowa  Gulch,  Lake  County,  Colorado 365 

Iron  Rod  District,  Madison  County,  Montana 2d5 
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Jackass  Flat,  El  Dorado  County,  California 105 

Jackson,  Amador  County,  California 49, 87 

Jackson  County,  Oregon 257 

Jamestown,  Tuolumne  County,  California 57, 60 

Jefferson,  Jeflerson  County,  Montana '. 289 

Jones's  Canon,  El  Dorado  County,  California 106 

Jones's  Hill,  El  Dorado  County,  California 106 

Josephine  County,  Oregon 257 

Julian,  San  Diego  County,  California 90 

K. 

Kanaka  Creek,  Nevada  County,  California 26 

Keating  Gulch,  Radersburgh,  Montana 298 

Kelly's  Diggings,  El  Dorado  County,  California 102 

Kentucky  Fiat,  El  Dorado  County,  California 103 

Kimshew  Valley,  Butte  County,  California 134 

Kcester,  Union  County,  Oregon 257 

L. 

La  Grange,  Stanislaus  County,  California 15 

Lake,  Gilpin  County,  Colorado 343 

Lake  Countj-,  Colorado 364 

Lake  Side,  Tooele  County,  Utah 303 

Lander  County,  Nevada 167 

Lander  Hill,  Lander  County,  Nevada 170 

La  Porte,  Butte  County,  California 134 

Last  Chance,  Colfax  County,  New  Mexico 337 

Last  Chance,  Lewis  and  Clarke  County,  Montana 269, 292, 293 

Lend,  Austria 410 

Lida  Valley,  Nye  County,  Nevada 183 

Lincoln  County,  Nevada 223 

Lion  Hill,  Tooele  County,  Utah 308,  309 

Little  Cottonwood  Canon,  Utah 303,  319,  379,  385,  393, 403,  405,  453,  454 

Little  Prickly  Pear,  Jefferson  County,  Montana 288 

Lloyd's  Diggings,  El  Dorado  County,  California 104 

Logan,  Cache  County,  Utah 303 

Lomas  Bayas,  Chili 439 

Lone  Mountain,  Elko  County,  Nevada 219 

Lower  Calaveritas,  Calaveras  County,  California 70 

Lower  District,  Tooele  County,  Utah 303 

Lower  Rich  Gulch,  Calaveras  County,  California 82 

Lynx  Creek,  Yavapai  County,  Arizona 333 

M. 

Mackey's  Diggings,  El  Dorado  County,  California 104 

Mahogany  Canon,  White  Pine  County,  Nevada 189 

Mameluke  Hill,  El  Dorado  County,  California 106 

Mammoth,  Nye  County,  Nevada 182 

Maricopa  County,  Arizona 331 

Mariposa,  Mariposa  County,  California 49 

Mariposa  County,  California 12, 57 

Mayo  Gulch,  Summit  County,  Colorado 363 

Meadow  Gulch,  Carter  County,  Wyoming 375 

Michigan  Bluff,  Placer  County,  California 115 

Mill  City,  Humboldt  Countyj  Nevada 141 

Miller's  Camp,  Idaho 255 

Miller's  Diggings,  El  Dorado  County,  California- 104 

Millville,  Caciie  County,  Utah 303 
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West  Argentine,  Clear  Creek  County,  Colorado 352,  354 

West  Branch,  Butte  County,  California 134 
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